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THE BRIDGE OF NIPHON-BASHL, 
JAPAN. 


YrEpDo is divided by its watercourses into several 
v~arts which are connected by bridges, that of Niphon 
Sushi being the most notable. It is held to be the 
geographical center of the empire, and from it the dis- 
tances to all other parts are officially reckoned. This 
bridge received its name of Niph m-Bashi because it 
stands at the head of the itnpe rial carriage road that 
traverses the great island of Niphon, from its southern 
extremity, in front of the island of Kinshin, to the ex- 
treme northern end, in front of Hakodati, on the island 
of Veso 

In our engraving the celebrated mountain Fusi- 
yaa is seen at the left. 
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NacricaL Magazine 
SEA SALTS AND CARBONATES. 
By Rev. J. A. DEWE. 


ONE of the most fundamental and universal laws 
that we see carried out in the creation and conserva- 
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the other instances contained in the sea may be classi- 
tied. The process that applies to one carbonate also 
applies io an equal manner and degree to all its other 
compounds, and what we have to say with regard to 
the ingress and consequent elimination of common 
salt, will also hold true with regard to the bromides, 
iodides, and chlorides which are also contained and 
stored up beneath the surface of the sea, though in 
smaller quantities. The first substance which is found 
dissolved in sea water is the carbonate. It is true that 
comparatively speaking its quantity is far inferior to 
that of the salts; but considered in itself, and in rela- 
tion to the waters that contain it, its importance is of 
so great moment that without it the world would 
soon become but a stagnant waste, every spark of ani 
mal life would soon become extinct, and the whole 
economy of nature disturbed, and even destroyed alto- 
gether. The amount of carbonate contained in a tum- 
bler of sea water may be small and insignificant in- 
deed, barely exceeding even microscopic dimensions, 
but, when considered as pervading and permeating an 
immense sheet of water that occupies by far the greater 
portion of the surface of the globe, then its dimensions 
become almost fabulous, and quite exceed the limits 
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quota of carbonate, and all are continually pouring 
into the sea the same substance, and this not for 
one year only, but for hundreds, nay, thousands of 
years. 

The principal agent in this contribution is the me- 
chanical and chemical dissolving power of rain water. 
There is no substance so hard, so durable and adaman- 
tine that will not eventually yield to the dissolving 
properties of water. Chemists, it is true, are wont to 
say that nitric acid will dissolve gold, that sulphuric 
acid will dissolve zine, but not gold; and that water 
will dissolve neither of these metals. But this only 
holds good when we consider the process as being car- 
ried on only for a definite and small space of time, but 
when we carry on the process ad infinitum, then all 
such distinctions and limitations cease, The hardest 
rocks, the boldest mountains, will, in course of time, 
yield to the dripping action of rain water. At first the 
most prominent peaks and points will be rounded off, 
then they will cease to be altogether. After a 
time the shape itself of the rock will begin to change 
form completely, and it will grow smaller and 
smaller in size, till at length the last fragment is 
completely swept away. The rugged peaks of the 
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tion of the universe is that of the interdependence of 
substances one upon the other. A most wise and sa- 
pient Being, in all His operations, follows what may be 
ealled the law of least means, never making use of 
means greater than are necessary forthe end in view, 
and never displaying a useless amount of energy. Asa 
consequence of this law, the beings and forces which 
constitute the great mass of the visible world are so 
constituted that one could not exist without the other, 
and all act and react in one continual circular pro- 
gression. 

The mutual dependence between sea and land, or 
rather between the elements that are necessary for the 
preservation both of one and the other, is in this view 
very worthy of consideration. 

The two principal substances that sea water con- 
tains, which maintain it in its present condition, and 
render it not only a fit habitation for the finny life 
within it, but also an indispensable factor in the con- 
servation and propagation even of terrestrial life, are 
carbonates and salts. Under these two headings all 


of calculation. If we imagine vast continents rising 
out of the sea then we can form some idea of the 
vast quantity of carbonate that is found in the living 
deep. 

The first question that arises is how it got there. 
Nature itself. if we use our faculties of observation, 
willsupply us with the answer. If we take a small quan- 
tity of sea water and an equal amount of river water, 
and compare together the quantity of carbonate con- 
tained in both, we shall find that the ratio of the sub 
stance contained would be but as one to a thousand. 
But if we apply the same reasoning to the river car- 
bonate as we did to that of the sea, and if we examine 
the quantity of carbonate that is poured by one river 
alone into the bosom of the sea in the course of the 
day, we shall find the amount to be truly enormous. 
A river of ordinary size, like the Thames, pours in a 
contribution of thousands of tons a day, other rivers 
of more considerable magnitude would supply even 
three or four times the amount. But not only the 


rivers, even the streams and brooklets contain their | 


mountains in North Wales, the needle points of so 
|}many of the mountains in North Italy, and the gro- 
tesque and fantastic shapes worn by the rocks in Corn- 
wall, especially those that go by the name of cheese- 
ring, are all owing to the action of rain water. Thus, 
| in the course of centuries, not only hills and rugged 
| mountains, but even entire continents, lose their shape, 
and are swept away through the agency of rain show- 
ers. 

And marvelous indeed is the history of that process. 
The rain drops that descend upon a bard and solid 
rock, and leave it impregnated with tiny particles of 
its substance, can follow one of two courses. They can 
either descend into the earth, carrying their prey with 
them, or, owing to the bardness of the surface of the 
soil. they flow over its surface and rush down to the 
nearest stream, depositing therein its burden. Some- 
times, when they take the first course, we have, as a 
consequence, the caverns of stalactite and stalagmite, 
such, for example, as the celebrated caves of Cheddar, 
in Somersetshire. Let us follow with the eye of imagi- 


| | 
= - = = = : = = = >> 
2: 
; 


15592 SCIENTAFTC AMERICAN SUPPLEMENT, No. 976. 


nation a drop of rain, which, laden with tiny particles 
of earbonate, sinks down beneath the surface of thre 
earth After arriving at a certatt listaneoe if 
the ceiling of a cave f whieh tl ‘ ire = 
formed, both naturally a fart tall the sur 
face of the ground It shows itself trembling and 
listening te wil f ti avert Int bv 
the action of the warmth a fof ti if speliere, thre 
earbonate treuwtus te ilies hard ul flnalliv te 
attach itself by the fore f attraction the surtace of 
the ceiling iffer which the reta jer «of thre 
owing to the pressure i ther tr falis 
perpendicularly te tl But it does oot fall 
empty handed It sti ntaios a tins f war 
bonete, and this is the water uradually cries tip, 
comes deposited firt iervstal nthe fi r of 
the cavern Another drop ts tur 
den of carbonate tna way up the ancl 
ceiling of the cavern, thet t! Phen 
by degrees, two benu il ery ils are 
formed, one pemdant from tl f. tt r risin 
from the floor Both eontinually reuse in sive, till 
at length they touch and unite. Tn the case of Cheddar 
these needles, called) respective stalactifte and stalag 
mite, can be seen the aetua ess of for ation 
Crowds sometimes flock t tl itfracted, not 
much by the tnterest f their for i, tat bw the 
beautiful and verv offen fantast hapes ‘hev assuter 

But let ws stipepeem it hand, that the sur 
face of the soil is of a bard and solid In that 
case the drops of water with their rien of car 
bonate, will triekl the surface til ti v arrive at 
the nearest strear thes they wail tn irried 
to some larwe river a event ally ites the 
boutidless waters of Che \ ther cause that is 
at work in the clissely ft sd ard deposit 
its tuateruel itt th waves 
Upon our ini s et es The stites 
denee of the eoust tin its by lations are 
sometiines only the work of but «© if 
os, fo sone stort " 
some extraordinary Mhaictuation the tides, that a 
Whole piece is carried off bodil vd swept into the 
seu 

These two causes, quite apart from anv other acei 
dental ones, are sufflenent t for the presenes 


of carbonate sen wate It is thoreover to see 


that even if only these two were at work, the quantity 


of solid earbonate held in solution in sea water must 
be enormous, nas itt of Vewrs, thre 
ocean would be more than saturated with tt, and ow 
ing to its overwhel Presence Would To 


fulfill its all-important furnetions 

There must, therefore, be some means of elininat 
ing its superabundance fro the oeean, and these, fol 
lowing the guide of exmertenecs 
be classified iuto the followin birst the fish that 


live in the seam: second, Che the 
action of storm: and tick First of all, we ist remem 
ber that the earbonate is not allowed, wenerally speak 
ita, fo remain at the utiet of the stream or river that 
deposited it It is immediately irried? far out 
the ocean and diffusedl even to the uttermost parts 
The waters of the sea are te Ih 
addition to tidal aetion th wrest rrents that, with 
and force, rust mititeent to 


continent, the action of Che san upon the surtace of the 
sem Warming certain parts of tf more than others 


thereby causinog the colder waters to rush up and take 
the place of thease Chat ive been carried off through 
evaporation, are sufficient to produce an ineessant 
motion in the waters the sen Micreover tprart 
from these causes, there is another inn The 
tired depths of the ocean, where, as it is supposed, the 
avs of the sun can never enter, there exist living 


ereatures with perfect moving organisms, Many of 
these, it is true ire exceedingly stnall and stationary 
but, even so, they take and excrete their food, and this 
is quite sufficient to produce a downward and upward 
motion in the waters that surround them t ean iv 
proved that such is the f the great ocean 
that not one single drop of it in be moved amd dis 
placed from its former position without producing a 
motion, stuall though if can be. in every single drop 
that constitutes the entire ocean Phe drop that 
moved vacates a certain spot, this is tome tiately filled 


Is 


up by the one that is nearest and s um, through the 
entire mass of water, Thus. if but a single drop be 
moved on the shores of Rent, the movement must be 


propagated through the entire f waters, even to 
the coast of Africa or Australian 
rents move the upper and midd portions of the sen 
the denizens of the depths are able to produce with 
their living organisms both downward and upward 


is, While the cur 


currents, Granted, that by the incessant movement 
in the waters of the ocean the particles of carbonate 
are diffused throughout its entire ass, if remains to 
consider the wav in which its superfluous amount is 
earried off by the tish living in the sea 

he immensitv of the fishing trade. the numbers 
that are able to vain a liv bev ts are suf 
ficient indications of th rious quantities of fish, 
both moving and stationarv, that liv in the ocenr 
and feed oniits Cconfents ‘ be tise of fish 
that sometimes almost form a solid mass miles in ex 
tent, and those huge monsters that are a terror even 
to man himself, are all most important factors 
earrving off the surplus of carbonate that is daily 


being poured into the sea. Por of what are their skel 
tites 


me other than 


tons composed 
element of their bony structure ‘ 
tis beinw washed in tons 


that identical carbonate tha I 

by our great rivers into the sea The gelatinous maw 
of the fish contains but a small portion of it, but the 
bone consists for the greater part of carbonate. The 
living organism feeds on the tinv particles of carbonat« 
floating loose in the water t own SVS 
tem, and strengthens amd enlarwes its osseous struc 

ture These are the flying scavengers of the sea, but 
the bulk of their operations is not so substantial as 
that of the stationary inhabitants of the deep. Those 
immense beds of oysters that extend for miles and pro 
peurate themselves in mitlons taake their sheils from 
the loose particles of earbonat Those beautiful shells 
that are east bw the waves t sea on our shores are 
all made out of the same mit ul Nav more, thos 

huge cliffs of white chalk tha iracterize the south 
eastern shores of our ish fextendimge from the east of 


Dover are composed, as the great naturalist Ehrenberg 


tells us, of minute microscopic shells which were for 
werly the tinv bones of minute living organisms. But 
what are those tm menuse beads of black shining flint. of 
which there is a bed on the east of Dover two miles in 
extent? Who would imagine that that solid mass with 
which sometimes even great buildings are erected, 
notably at Ramsyate, who would imagine that that 
Was once the appurtenance of living, moving, and pal 
pitating ornganisins?’ Yet such is the case, for in many 
of them bave been found the remains of sponges, and 


sneh like rudimentary, but living and oeautiful or 
ywanistus But if we consider the larwer shell fish, im 
erabs and tortoises, still palpable and evi 


toes the yvreat ecomomy of nature, that makes 
f these apparentivy useless beings in order to 
thre rflious quantity of carbonate that 
would otherwise choke the ocean, and indirectly be 
the theans of destroying every living thing on the sur 
face of the earth But down in the depths of the 
coon, there in be mo living fish, not even crabs, or 
shell fish, who, feeding and building up their hard 
ructure, can perform, for the lower parts, that which 

v have done for the upper Such was the opinion 
‘few Veaurs ag It would seem inn possible 


! 


prevalent sot 


that at the bottom of the wreat « cean there should exist 
wv life at ali: still leas, that there should exist an or 
yanism capable of performing the most delicate func 
tions of the most complex life Phe pressure of the 


upper upon the lower strata of water is barely con 
ivable till we judge of it by the effect it is capable of 


producing The strongest cast iron submarine boat 

uld not withstand the pressure Jules Verne has, 
indeed, in his marvelous work, entitled “Twenty 
Thousand Leagues under the Sea,” shown that by 


onstructing a submarine boat of a certain form, its 
power of resistance might be immensely increased ; 
but. even sa. what must be the enormous weight of so 
many tons of water, whieh not only practical eu- 
vineers, but even the imagination of the novelist is 
barely able tocope with?’ Added to this difficulty there 
s the facet that the ravs of the sun, which, ordinarily 
speaking, are essential to the well being and propaga 
troneven of the inhabitants of the deep, can oniy 
penetrate a few feet, or at most a few vards beneath 
the surface of the sea Bat deepdown not the faintest 
glimmer of sunlight can possibly reach, It is no worn- 
der, therefore that up to a few vears ago if was 
beliewed that the deep depths of the ocean were void 
of all 

Recent researches, however, have succeeded in dis 
covering the contrary. Asthe topmost peaks of almost 
inaceessible mountains are the abode of living crea 
tures, though of course in fewer species than what are 
found in the plain beneath, so in the lowest parts of 
the earth, under the pressure of miles amd tons of 
vater, where oo human being bas ever visited, where 
no sunbeam has ever flitred. in the midst of solemn 


silenes and perennial calm, dwell not only one or two, 
but thousands aml millions of living organisms In 
the deepest part of the Atlantic a dredge was let down 


thiles below the surface md, to the astonishment of 
ill, minute living creatures were brought to the sur 
face Thev were, moreover, not only capable of ful 
filling all the funetions of lil but Were possessed of 
eves, eves clear and itrige ind whieh formed the 
tnest perfect image on the retina 

This last phenomenon caused a great amount of 
wonder and conjeeture It thev are able to see, there 
must be light at the bottom of the sea. Even if they 
were born with the most perfeet evesight, vet if they 
were Ke pt ina state of darkness for anv considerable 
time, the power of vision would soon become entirely 
lest But whenee comes this light’ One of the hy 
potheses that was brought forward sought to ae- 
count for it by the emission of phosphorescent light. 
The fact itself whieh they adduce as the cause is no 
doubt true in itself. and is mow matter of «eommon 


knowledge. In certain parts of the sea acres and 
veres of Water seem aflame with it A vessel passing 


through the water leaves a huge track of molten fire 
behind it um oar dipped into the water, on being 
raised lets falldrops of the purest tight, which shine 
ike brightest diamonds, and all this owing to the 
wonderful power which these insects have of produe- 
ing. bv the action of their instinet on their material 
anisius. the changes necessary for the production 


or 

of the light But manov of these tinv beings drawn 
from the depths are not capable of producing such a 
light. The well Known experiments of Professor Twn 
dall here come to our resene He discovered that im 
tense pressure is capable of producing light. That 


there ie immense pressure at the depths of the sea 
there can be no doubt, and here we have a suflicient 
explanation for the clear and perfeet organs of vision 
with which these tinv creatures are endowed 

But these tiny beings are not only of interest as far 
istheir outward appearance goes, they have a very 
hoportant function to perform, none other than that 
of feeding upon and subtracting the superfluous par 
ticles of carbonate contained in the sea. There are 

lions and millions of them, oecupving leagues of 
square toiles uoder the great tnass of our Ocean waters, 
and each of them is a scavenger clearing off the super 
fluous carbonate that would otherwise soon clog the 
iower strata of water 

But this is not the only kindly office they perform 
rhev establish a svstem of currents upward and down 
ward The water at the top is saturated with carbon- 
ite As a natural consequence, being heavier than 
the water surrounding and beneath it, it sinks When 
it reaches the depths these tiny creatures pounce upon 
it, and abstract therefrom the solid particles, which go 
to form their tiny shells. The water having deposited 
ts burden, and thereby rendered specifically lighter 
than the waters above, arises to occupy their place 

We now come to the second means by which the 
superfluous carbonate is removed from the ocean—viz., 
the coral builders. Perhaps there is none of us that 
has not from time to time admired those beautiful 
necklaces of coral brought to us from the Polwnesian 
islands. The hardness and durability of the structure, 
the clearness and brillianev of the color, which is either 
rad or white, mav well make them such ornaments of 
which any woman may be proud. But these also are 
like the shells of the fish, simply the product of living 
organistus, and are manifestations of precisely the 
same function as that which is performed by the min 
ute insects at the bottom of the ocean, Cireumstances 
alone form any ground of distinetion, The coral in- 


sects cannot live at any considerable depth below the 
surface of the sea, por therefore can exist very far out 
from land; as a rule, they perform their labors only 
a short distance from land. They are prevented from 
going out further by the depth of the sea. and they 
canpot approach nearer to the shore. for then they 
would come in contact with the fresh water of the 
streams and rivers, which to them means downright 
destruction. The coast of Australia is lined for thou 
sands of miles with the coral reefs, thus illustrating 
the limits that circumscribe the efforts of these tiny 
Workers 

Their function ts also to abstract the carbonate from 
the living deep, depositing it again in the form of coral 
If, moreover, We examine the situation, the position 
in Which these workers are placed, we shall find a mest 
Wise disposition of things. They are placed just in the 
wav of the warm currents which contain the ywreatest 
quantity of carbonate. If there were no current to 
supply them with a fresh amount of carbonated water, 
they would very soon perish for want of their neces 
sary aliment, as it is the curreot supples them with 
a never-failing provision of food, end they, in their 
turn, take from at the quantity of carbonate with 
Which it was loaded to excess 

Such, then, are the instruments by which the super 
fluous quantity of solid carbonate is removed from the 


waters of the sea But what we see now has been 
going on forages. The greater part of the drv land 


on Whieh we stand is the product of the silent denizens 
of the sea. There are huge chains of mountains built 
up entirely, or almost entirely, of carbonate, that cen 
turies ago has been aostracted from the sea It is true 
that in them are also found many other substances, 
but the carbonate always holds the most important 
linmense tracts of land, too, covered with yreen 
pasturage, or mn sti forests, are composed of the 
satne material ‘he invaluable discoveries made of 
lute vears by 
portance that marine praducts hold in the strata of 
the earth Millions «of vears ago, when this dry lat ad 
was buried under the waters of the sea, What is now 
being done by the coral insects and moving inhabit- 
ants of the sea, was then being done bv those beauti 
ful fossil fish of which so many specimens still exist, 
While now, as then, we behoid in the silent bidden 
labors of present sea life the germs of continents, 
which will rise slowly and majestically into existence 
millions of years to come. How beautifully does not 
all this accord with the wisdouw of eternal Providence, 
who in His ineffable law of least means makes use of 
the lowliest of His creatures for the accomplishment 
of His greatest designs ! 

Having now considered the carbonate, and the 
elimination of its superfluity from the waters of the 
seo, we tnust tow pMiSS Ont to consider a subjeet, ot as 
great but more intricate interest namely, the presence 
in due quantity of sodium chloride or sea salt. It is 
well known that common salt is found in every part 
of the ocean, but not every partis equa Iv saturated 
with it. In those regions where the sun is intensely 
hot, and where as a consequence a greater amount of 
vapor is carried up, there more salt will be found, for 
the heat cannot raise the particles of salt except in such 
infinitesimal small quantities as to be altogether imper- 
ceptible. The water, therefore, that is left behind is 
rendered salter In those seus, on the other hand, in 
which littl evaporation takes place, the quantity of 
salt is comparatively less, Such is the case in the 
Baltic Sea, where the waters are almost fresh in their 
quality 

The sodium ehloride, or common salt, that is found 
in the sea can be attributed to the same source as the 
carbonate. It is poured into the ocean, that is to say 
by the rivers and streams of our contiments and islands. 
Our rivers, though supposed to contain neught but 
fresh water, vet, in reality, contain small quantities of 
salt, which being carried hourly, and dailv, and 
vearly into the sea, soon suffice to saturate it thor 
oughiv with the briny element 

The amount of salt contained in the sea is so great, 
that if it could, by some powerful process, be ab 
stracted from the sea and spread over the northern 
part of our continent, it would cover the ground to 
the depth of one mile; and this quantity would, if 
there were no removing agent, be continually in 
creasing, till our great oceans would, in course of time, 
become as salt and as deadly as those of the Dead Sea 
The continual evaporation that is carried on is one of 
the principal agents in its increase. In vast tracts of 
the ocean, where the heat is greatest, 15 feet of sur 
face water in the course of a vear is lifted up into the 
air, leaving behind its residue of salt, and this process 
is carried on for thousands of square miles. Then only 
a stuall quantity of the vapor thus earried up returns 
direct to the sea It is borne away by aerial currents 
to terrestrial regions, there it is precipitated in the 
shape of rain, Which percolates through the soil, and 
enriched again with a burden of salt, returns to the 
briny deep 

There must, therefore, as in the case of the carbon 
Ve. eXist some agent or agents by which the super- 
fluous amount of salt is removed 

What the effects of this agent are. we have in tl 
numerous salt mines that have been discovered in the 
bowels of the earth, and which rival in size and mag- 
nificence even those of the coaling districts One of 
the most important of these, and which for its pecu- 
har structure leaves the strongest impression upon the 
mind, is that at Salzburg. The salt is there obtained 
by a process of saturation and distillation. Water is al 
lowed to flow into a basin of salt until it becomes abso 
lutely saturated with it, upon which the water is 
boiled off in a series of vats, leaving behind their resi 
due of hard, solid salt, while long passages, excavated 
from the same material, lead from one part of the vast 
subterranean palace to another. 

In various other parts of the world are found simi- 
lar storages of salt, and ail give clear and unmistak- 
able tokens of being by some mysterious process ex- 
tracted from sea water. The fossils that are found in 
the strata immediately surrounding that of the salt 
are those that pertain fo marine shores, and betoken 
it as clearly as in our dav the sea shells betray and 
characterize the presence of the seashore. Moreover, 
in the mass of the sait itself, buried beneath its sur- 
face. are found fossils of various organisms. 

At tirst it was extremely difficult to assign any cer- 
tain and definite cause for these enormous deposits, 


il science show the inmmense im- 
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amd various conjectural theories were resorted to. One 
of these was the action of salt springs. Springs that 
rise from the earth usually deposit on the surface of 
the soil secretions of any particular mineial with 
which they are saturated Thus springs of iron water 
invariably characterize their presence by a red sedi 
ment of iron varving in thickness and solidity, accord 
img to the circumstances of the locality If it bea 
spot well protected from the heavy rains, and vet ex 
posed to a certain amount of heat, the quantity of 
mineral found on the surface will be greater than that 
deposited in less favored localities. In the same man 
ner springs of salt deposit their burden upon the sur- 
face of the soil immediately surrounding them. But 
these deposits, even though we imagine them as being 
found under the most favored conditions, vet never 
ammount to more than two feet in depth at most, 


and rtainly hold ho proportion whatever with 
those huge masses which strike with wonder the eve 
and imagination of the beholder. Another hypo- 


thesis was that of the action of storms. It was supposed 
that on a flat coasting line the sea would advance 
more than usual into the interior of the land, 
aml afterward retiring would leave behind small 
ponds or lagoons of sea water, which being dried up 
by the sea, would leave large deposits of the saltv 
eletient But this hv pothesis has also been found 
tetally inadequate to explain the effeet in question, 
for such, unless made artificially for the purpose (and 
this is for We are treating now of prebis 
toric times), Would only be of a very superficial depth 

There must, therefore, be some other agent at work 
And a more « nlightened Knowledge of the transform 
ationos that nature carries on around us suffices to 
show not only that there is such an agent, but also 
what that agent is. 

It is a well Known faet that the surface of the earth 
is continually Portions are rising gradu- 
ally toa bigher level, while others are undergoing a 
corresponding depression. Whether owing to the ac 
tion of internal forees, or to the revolution of the 
earth itself. with such velocity. through space, or as is 
tiost likely, owing to both these causes acting together, 
there is not one single part of the globe that is not 
undulating like the unstable element of the sea 
Even the experience of the last twenty vears has 
shown how lands, that were once under the surface 
of the sea, by a gradual upheaving from below, are 
now reclaimed, and teem with the labor and industry 
of tan, while rrarts of the coast, by a corre 
process f sinking, are severed from the 
mainianad A striking example, though, of course, of 
verv ancient date, we have in the Straits of Dover 
Researeh shows that the narrow “Silver Streak” was 
onee terra firma, joining the now separated countries 

This gradual depression in certain parts of the globe 
is the chief factor in the removing the superfluous salt 
from the sea. By it certain parts of the sea are cut 
off from the main portion. Thus, in course of time, an 
immense salt water lake is formed. By degrees, owing 
to the action of the warmth of the sun and the evap 
orating influence of the drv winds, the water is ygrad- 
ually removed, leaving behind an immense deposit of 
Thus the supertluity is removed by a two- 
fold process ; tirst by the gradual subsidence and sink- 
ing of certain parts of the sea, and secondly, by the 
evaporation carried on by the action of sun and wind 

Such are the principal agencies in the storage of the 
carbonates and salts under the surface of the sea and 
the removal of their supertluity. lu both cases it will 
be easily seen that there is a cirele. The land gives 
to the sea, and the seain its turn, by the work of its 
living inhabitants, and the subsidence of certain por 
tions of its bed, gives back to the land, and furnishes 
the material of future continents and islands. As to 
where the cirele begins, it is impossible to say. As we 
said in the | is found in nature, 


. 


‘hangiog 


other 


sea salt 


beyinning, the circle 
and all we ean do is to follow its harmonious and pro 
gressive movements with ever-increasing wonder and 
admiration. 
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METHODS OF MINE TIMBERING.* 
By W. H. StorMs, Assistant in the Field. 
IRON 


DOGS AND 


BOLTS. 


IN places where the previously described methods of 
building sets of shaft timbers on reachers is not pos 
sible, owing to the soft nature of the rock in which 
the shaft is sunk, or where it is desirable to run cages 
to the bottom of the mine, it was formerly the custom 
to suspend the shaft timbers by ropes in a position as 
near to that desired as possible, and to then maintain 
them in that position by driving iron dogs into the 
timbers, the weight being supported by the set next 
whieh had previously been secured by wedges. 
In some cases these dogs were never removed. Many 
of them may be seen in the older California mines. 
The dogs were made of round or square iron bars 
1 by Lin. or 1 by 1', in., and having the ends turned 
at right angles. The points were 3 or 4 in. in length 
and sharp) The length of the dog was determined by 
the distance trom center to center of the sets. 

When the rock was sufficiently firm to admit of the 
timbers being firmly wedged, the dogs were Knocked 
out. Lron dogs or bolts are useless as a means of sup- 
port when the surrounding rock masses have once 
firmly settled on the timbers. 

A safer and more convenient device has been intro- 
duced in later vears, in the form of iron bars having 
a thread at one end and a ring or hook at the other 
These go in pairs, their combined length exceeding by 
six inches the distance from the top of one set to the 
bottom of the next set beneath. The manner of using 
these hangers is as follows: A set having been securely 
wedged in its proper position, the threaded end of the 
bolt provided with a hook is passed upward through a 
hole in the plate (bored in all timbers for the purpose), 
a washer passed over the end of the bolt. and a 
threaded nut serewed dow non tot A second * lock- 
nut” may be used, tut is not necessarv. A second 
similar bolt with hook is passed through a hole near 
the opposite end of the same timber, and also secured 
with washer and nut. The timber to be placed directly 
below is suspended by ropes in a position approximat- 
ing that desired, and a bolt havmga ring at one end 


above, 


* From Balletin No. 2. California State Mining Bureau, Dr. J. J. Craw 


ford, Mate Mineralogist 


is passed downward through this timber, immediately 
below that in the timber above, and a similar bolt is 
passed through the opposite end. Washers and nuts 
are placed on the ends of these bolts, and the rings are 
caught yin the hooks of the bolts above. The nuts 
nay now be turned and the timber drawn to exactly 
the position required, when the ropes nay be removed 
All four of the timbers of this set having been placed 
nh position, and being suspended on the hangers, the 
posts are slipped in, the nuts tightened still further, 
and the whole firmly wedged, when the next set below 
tnay be putin in like manner. The hangers are left 
a few days or weeks, and, in some instances, perma- 
nentiy ; but, as previously stated, they are useless as a 
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means of support when the weight of the surrounding 
rock has settled on the timbers 
Where, owing to the soft nature of the ground, it is 
thought desirable to have the hangers remain in place 
indefinitely, a bar having a thread at one end and 
simply turned ata right angle at the other, or having 
Vici hammered head with a washer, may be used, 
being passed upward through the bottom timber and 
then through that above, where the adjustment is 
made by neansof a washerand nut; but as these bars 
are longer than the distance between sets, their re- 
moval Is impossible, a set below once having been put 
in place. There is no question as to the superiority of 
the bolts having rings and hooks for either temporary 
or permanent Use, 


RETIMBERING 


ase 


SHAFTS. 

It very frequently occurs that shaft timbers have to 
be removed and new ones inserted, and also often 
necessary to re-enforce timbers already in place. This 
work frequently necessitates the suspension of hoisting 
through the shaft. The superintendent of the Wild- 
man mine, at Sutter Creek, Amador County, Cal., 
having occasion to retimber the shaft between the five 
hundred and six hundred levels of the mine, con- 
structed a chute one foot square of two-inch plank in 
one corner of a compartment of the shaft reaching be- 


— 


OF 


15. 
tween these levels. It was built in short sections, 


each the length of a set of timbers. The work of re 
timbering was commenced above and carried down- 
ward, all of the retuse rock, timber, ete., being 
dumped into the chute. This material was taken up 
on the six hundred level, dumped into a skip from 
time to time, and sent to the surface; by this means 
the work was quickly and safely carried on, sections of 
the chute being removed to keep pace with the work. 


By means of this device there was very little delay in| e | 
operating the skips, and hoisting of ore was continued under the most trying and dangerous conditions, 
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almost without interruption during the retimbering of 
that portion of the shaft. 


SHAFTS HAVING TWO OR MORE COMPARTMENTS. 


Large shafts are separated into two or more com- 
partments by placing timbers called * dividers” at in- 
termediate points between the end plates, They reach 
from the wall plate on one side to that on the opposite 
side of the shaft. These dividers are framed with a 
short beveled tenon, broader at the tp than at the 
bottom See cuts of Forman, Requa, and Alma 
shafts.) These tenons fit exactly into mortises or 
notehes in the wall plates. At each of the four corners 
of the shaft, and between the wall plates opposite 
each divider, is placed a post, which is set in a shallow 
notch or seat in the plates. In size the posts may 
equal that of the plates, or, if desired, they may be of 
smaller dimensions. The dividers are made the same 
depth as the wall plates, but are usually narrower 
across the upper face 

The dividers separating shafts into two or more com- 
partments may be made most secure by permitting 
the upper portion of the beveled tenon to extend into 
the wall plate two or three inches, the bottom portion 
being let in but one inch. The post setting directly on 
the divider holds it much more firmly, and the danger 
of having the dividers knocked out by shots fired 
direetly below is greatly decreased, it not obviated en- 
tirely. It not infrequently oecurs when dividers are 
framed so as to set but one inch into the wall plates a 
heavy blast will tear them out altogether, incurring 
expense of timber and time, which may be avoided in 
the manner stated above. 

Drawings of two Comstock shafts illustrate the man- 


ner of framing and placing timbers in them. One of 
these is called an “L” shaft, and was sunk by the 
Overman and Caledonia companies jointly. It is 


known as the Forman shaft. The other is the Requa 
shaft, sunk by the Chollar, Norcross, and Savage com- 
panies. It is a large reetangular shaft, having four 
compartinents, and is a splendid example of its kind. 
An illustration of the new Alma shaft at Jackson, 
Amador County, Cal, shows a different style of fram- 
ing. In faet, the manner of framing and joining the 
timbers of these three shafts is totally different 

In size, shaft timbers range from 8 by 8 to 20 by 24, 
and even larger dimensions are sometimes emploved in 
very heavy ground, particularly in inelined shafts. 
The wall plates are usually broader on one side than 
on the other, and are placed in position with broad 
side up. End plates are usually the square of the 
stialler dimension of the wall plate. 

Pumping and manway compartments do not require 
lining, but hoisting compartments, particularly ohare 
cages are run, should be lined throughout to prevent 
accident to men who sometimes overcrowd @ cage, 
There appears to be less danger of this where buckets 
or skips are used. Every shaft in a mine should be 
provided with ladderways as a means of exit in case of 
accident to shaft or hoisting machinery. 

Sinking large shafts in swelling ground, in loose, 
watery, running ground, or in quicksand, greatly mul- 
tiplies the difficulties and dangers of the miner. There 
are instances where shafts have been abandoned owing 
to insurmountable obstacles which a combination of 
engineering skill, capital, and labor were unable to 
overcome, but such Instances are of rare occurrence 
Few shafts present greater difficulties than were en- 


COMPARE 


Fig. WA. 


countered at Leadville, Col.; in the Lake Superior 
region: in some coal mines; on the Comstock, and in 
Calaveras and Amador Counties, Cal. (the latter are 
mostly inclines), and some of the shafts in the regions 
mentioned are to-day splendid and substantial monu- 
ments to American engineering and to the enterprise 
of the companies owning them. 

The shaft of El Capitan Mine. Nevada County, now 
the property of the Providence Mining Company, was 
sank through decomposed slate and altered dike rock 
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After several failures, the shaft was carried down to long timbers are handled. There is always difficulty 
solid ground under the direetion of Francis Burns, and loss of time where the shaft cannot be earried 
who worked slowly and carefully, giving the soft run down in advance of the timbers far enough to give 


ning ground time to drain. The water being pumped room to turn the long wall plates. This system also 


from the sump, after standing for a time, appeared tw 
drain the ground, and it was found that by this means 
progress was much more rapid than when the work 
was hurried * Breast boards” were carried down 
until the dangerous places had been safely passed 

It is sometimes necessary in sinking large shafts t 


permits of the renewal of wall plates and other shaft 
timbers by the ease with whieh they may all be re 
moved, 

BREAST BOARDS, 


, When the ground has a tendency to thrust itself ap 


earry them down in sections by driving lagging or|in the bottom of the shaft, the plan of planking and 
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Yanks down in advance of the excavation. This is 
— as “fore poling.” The section is started at one 
end of the main opening and advanced several feet, 
the lagging being well braced Considerable water 
will drain into this depression, making the removal of 
the ground from the remainder of the shaft much 
easier, By carrving one side of the shaft somewhat in 
advance of the remainder, in this manner loose, wet 
ground can be worked more quickly and at less ex 
pense: than when it is attempted to earry down the 
entire shaft at once 


SPLICED WALL PLATES. 


In cases where sinking cannot be carried on in shafts 
much in advance of timbering the wall plates may be 
spliced. The better plan is to extend the plate from 
one side entirely across the two hoisting compart 
ments, that portion in the pumping compartment 
being in a single piece, and joining the longer piece 
directly opposite the divider next to the pumping com 
partment, These joining ends of the two sections of 


| 
STATION | 
| 
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wall plate should be framed so as to permit the divider 
to lap over their entice width, the upper half of the 
“late sections being removed so as to admit the upper 
half of the divider, as shown in the illustration. 

The post standing immediately upon the divider, 
and covering the entire splice and overlap, prevents 
the divider from being blown out by heavy shots be- 
low. This plan also greatly facilitates the placing of 
shaft timbers, as there is not that great loss of time in 
getting the wall plates in position which results when 


ALMA SHAFT AT JACKSON, AMADOR CO., CAL 


bracing the ground is sometimes resorted to. (The 
same principle is applied in drifting, when the method 


is referred to as “carrying breast boards.”) In this | 
method lagging is driven down in advance of the sink- | 
ing, being supported in position above by a frame of | 
timbers, either permanent or temporary. Planks are | 
laid on the bottom of the shaft, being secured by | 
upright posts, which abut against strong stalls or} 
eross-pieces firmly wedged above. When the pressure | 
from below begins to exert itself, a board near the} 
center is removed and the soft, pulpy mass allowed to| 
force itself upward. The is removed until | 
the ground is eased somewhat, when a second board | 
is removed, the first being replaced somewhat lower | 
than before, and again secured ; the material coming 
up through this new space is removed as in the first | 
instance, and in this manner work proceeds entirely | 
across the excavation. The process is slow and re- 
quires considerable timber, but it is a plan which may 
prove successful when all others fail. 

The method of driving lagging in shafts is similar to 


{ 
\ “MANNER or 
\ 
4 /\ station 
“TIMBERS AT INCUNED 
SHAF T. 


that explained under the head of drifts. (See Fig. 12. 
In some instances iron caissons have been sunk out- 
side or inside the timbers to enable miners to pass 
through very loose, watery ground and quicksand. 
Where this is not absolutely necessary, wet places have 
| been passed through by making a clay lining between 
| two layers of close planking. It may be from 2 inches 
|te 1 foot in thickness, according to the requirements. 
It has been successfully emploved in passing through 
| quicksand and watery, loose ground. 


In very bad wet ground the idea is to form a caisson- 
like structure with lagging, the interior being sustain- 
ed, as explained above, by massive timbers. so placed 
as to resist the pressure of the surrounding rock mass. 
The exigencies of each particular case must determine 
the course to be pursued. 

The expedient of freezing soft, wet, running ground, 
quicksand, ete., is now much resorted to with great 
success, It is a patented process, but finds general 
use where applicable. 

Cireulars shafts are seldom sunk in America now, 
though very common in the early days in California. 
There are circular shafts all through the old river-bed 
region, which pass down through the tufa capping 
without a single stick of timber from top to bottom. 
Many of them are over 250 feet in depth, and notwith 
standing they were made more than forty years ago, 
are still in good condition and likely to remain so for a 
eentury. The rectangular shaft is the most common 
form in this country *L”™ shafts do not find much 
favor and have nothing to recommend them. The 
size and number of compartments of a shaft must be 
determined by the amount of hoisting expected to be 
done through it. 

STATIONS. 


The accompanying sketch shows the manner of plac 
ing timbers at station in an inclined shaft. The method 
in perpendicular shafts is essentially the same. The 
ehain blocks are for the purpose of landing timbers 
sent down in the skip. 

JOINING OF GUIDES IN SHAFTS. 

Guides in shafts where cages are used or where skips 
run on guides should be so joined that there is no 
likelihood of their warping and projecting beyond 
their plane, and jam the cage, or skip, which is a most 


4 


| 

| 
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dangerous thing and a great strain on the cable. The 
overlapping of the ends has been for vears a common 
practice ; the two ends being secured at the overlap 
by a single lag bolt. An improvement has been made 
on this plan, with a view to greater safety, by joining 
the adjacent ends of sections with a simple tongue and 
groove, like ordinary flooring or wainscoting. The 
ends each have a lag bolt, which makes them doubly 
secure. The drawings show both styles for framing 
guides, Spikes or nails should never be used, as it 
requires much more time to remove a section when 
repairs are necessary. ‘tiuides are most easily repaired 
by laying a secure platform in the compartment at 
the point requiring repairs, the men working upward 
from set to set. Should the whole shaft, or any large 
portion of if, require new guides at any time, the 
platform should be put in as deseribed. The hood is 
removed from the cage and a bottom of loose boards 
laid on the floor, The workmen at the platform 
unserew the lag bolts and take out the old, worn 
guides. The cage being lowered to the proper point, 
the old guides are passed up through a hole made in the 
bottom of the cage, and the new guides passed down 
in the same manner and put in place. In this way 
the guides may be removed for a thousand feet in a 
single day by a gang of good workmen. Other repairs 
in the shaft may be made in a somewhat similar man- 
ner. 
INCLINES. 


Inclined shafts are somewhat different from those 
that are vertical, and are probably quite as numerous. 


| In California the number of inclined shafts far exceeds 


those that are vertical, being. as a rule, sunk on the 
vein, which, in a majority of cases, dips at some angle 
from the horizontal. In a general way what has been 
said of vertical shafts applies to those that are inclined 
There is considerable difference, however, in the man 
ner of framing timbers for an ineline, and while tim- 
bers framed for an incline will do, perhaps, equally 
well in a vertical shaft. those framed as already shown 
in the illustration are not preferred in an incline. An 
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iHustration of the method of framing timbers for the! 


new Argonaut shaft at Jackson, Awador County, Cal- 
itornia, which is expeeted to reach a depth of 2,000 feet 
on the ineline (63), is given. It resembles somewhat 
the new Alma shaft, also at Jackson, though the first 
400 or 500 feet of the Alma will be vertical. 


STOPES AND CHAMBERS. 


The cuttings in mines which require the most care 
and greatest skill in placing tumbers to support over- 
hanging ground are “stopes” and large “chambers.” 
The method adopted must always depend upon the 
size of the excavation, character of the ore and of the 
walls, the pitch of the vein or ore shoot and also on the 
expense of the timber. 


TAKING ANGLES AND DISTANCE BETWEEN WALLS. 


A very convenient instrument for measuring the dis- 
tance between the hanging and foot walls of the vein, 
and to determine their respective angles of inclination, 
for the purpose of cutting stulls with proper length 
and bevels, is shown in the accompanying illustration, 
It consists of two flat planed boards having slots, as 
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series of upright posts and breasting caps will sustain 
the roof, the posts being placed in rows directly back 
of the workmen and as A con to the face as the neces- 
sity demands. The foot of the post rests either directly 
on the rock floor or upon a block of wood or piece of 
heavy plank. The posts are foreed into position by 
driving them up with heavy hammers. Care must be 
taken that these posts are so placed as to receive the 


(ot 


FRAMING FOR SPLICED WALL PLATE AND 


OVERLAPPING DIVIDER FOR SHAFTS. 


shown in the drawing, and fitted with thumb screws, 
SSS. At either end is a movable arm, AA. These 
are placed against the walls and the screws tightened, 
the distance bet ween walls being ascertained by length- 
ening or shortening the instrument by means of the 
sliding arrangement. Having carefully taken the re 
quired measurements, there can be no mistake as to 
the kind of stull required. 


TIMBERING A SOFT HANGING WALL. 


In some portions of the New Almaden Quicksilver 
Mine, where the width of ore stoped is about 10 feet, 
an unusual method of timbering has been adopted. 
The foot wall is usually bard and solid, while the 
“alta,” as the banging wall is called, is almost always 
soft and shelly, and is considered dangerous ground. 
Heavy stulls are placed at regular distances (about 8 
feet), and are set in line one above another. Immedi- 
ately above the stull a second shorter timber is laid, 
which rests upon the foot wall and reaches within 
about a foot of the banging wall. A plate or cap is 
inserted over the upper end of this auxiliary stull, 
which reaches horizontally across to the next stulls, 
which are similarly placed. Heavy lagging is driven 
upward along the hanging wall, the lower ends of 
which rest upon the cap and the upper ends upon the 
lower ends of the lagging of the next set above. The 


two stulls are boited together near the top and bottom | 
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for additional strength and security. Redwood has 


been used quite extensively in timbering this mine, and 
itis claimed it has given satisfaction. The accompany- 
ing sketch will show this method of timbering. The) 
large stopes of the New Almaden are timbered in | 
square sets. | 


FLAT OR BLANKET VEINS. 


In veins which lie quite flat, the thickness of the vein 
and the system of mining must determine the charac- 
ter of timbering to a great extent, as well as the char- 
acter of the walls. Where the vein is thin (a foot or 
two) very little timber is required, the waste rock fill- 
ing the entire space behind the miner. Where the 
mineral deposit is thicker and timber is necessary vari- | 
ous methods are pursued. Some ground stands well! 
by simply leaving pillars of mineral. In other cases a 


re 


weight of the roof directly and not at an angle. These 
timbers are set in lines standing in two, three, or four 


rows back from the face, the waste being piled bebind 


as the work advances. In this manner, by exercising 
care, nany sticks can be recovered before the weight 
settles so heavily on the refuse rock as to render it 
impossible to remove the timbers. Some flat veins 
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make little or no waste. It is then necessary to follow 
the “pillar and stall” system of extraction, consider- 
able blocks being left to sustain the roof. Posts and 
caps are used in this systemalso. Frequently the caps 
reach in a continuous line from post to post, joining 
the next set, the ends of two caps resting on a single 
post, the combined sets being a hundved feet or more 


width. Large timbers thus placed will support 
great weight, but if small rocks fall from the roof lag- 
ging must also be employed. This system is much in 
use in California gravel drift mines. 

When a vein lying nearly, or quite horizontal, and 
making no waste, is to be mined, a drift should be run 
along the lowest portion of the deposit, this point hav- 
ing been reached by incline or shaft. The work ad- 
vances toward the surface, good sized pillars being left 
to sustain the roof. If timber is —- it is put in 
place in the manner required. The work having ad- 


vanced sufficiently far toward the surface, the pillars 
may now be cut oat at the back end, while the work 
progresses as before. As the pillars are removed more 
timber must be put in, or waste from the surface must 
be piled in cribs of timber built in the workings al- 
ready made, Usually some timber can be recoverec 
in this way and the caving of the roof after the com- 
vete removal of the ore, or mineral, does no harm. 
he main gangways should be substantially timbered, 
if necessary, as it is desirable to keep them open to the 
lowest working level at all times. 
| The “long wall” system of extracting ore is usually 
earried from the surface inward, a main gangway hav- 
ing been first driven ahead to a connection with a ven- 
tilating shaft, when possible. All the ore is removed 
at once, the waste being thrown back of the miners, 
who carry the breast forward with the center consid- 
erably in advance of the sides, the exeavation being in 


| 


form somewhat like the letter “ A.” with the apex for- 
ward. The waste is thrown into the center to support 
the roof, while the side passages permit of a free cireu- 
lation of air all along the face. 

STERPLY INCLINED VEINS. 

In vertical or steeply inclined veins, the principles 
|woverning the methods of tnnbering are essentially the 
|same as those above explained, though the application 
is different. In such workings the post of the flat vein 
becomes a “stull.” 

(To be continued.) 


HARBOR DEFENSE. 


WHAT with pneumatic dynamite guns, 10 and 12 
inch steel rifles, 12 inch steel mortars, automatic gun 
lifts that play with great 52 ton cannon as if they were 
jtoys, and all the other recent improvements in coast 
| defense, the day is near when New York City will be 
protected from danger of invasion by sea by an im- 
pregnable system of fortifications. When that day 
comes the artilleryman’s fun will be over, for promis- 
| cuous target practice is hardly possible with big guns 
whose life is less than 50 rounds, while each shot costs 
| $1,000 And should an enemy’s fleet attack New York, 
he will have still less fun, for then he will be stuck 
away under a bomb proof where he won't know 
whether he scored a hit ora miss, because he won't 
see what he’s shooting at. 

Although not new, this will probably seem to the 
| public the most interesting phase of the development 
of modern ordnance. There is no exaggeration in it, 
either. When the proposed system of fortifications 
is finished, should there ever be an attack from the 
sea, only a few dozen officers and men would be where 
they could see the attacking fleet at all. Almost all 
| officers and men would be below bomb proofs, in con- 
lerete, steel-lined gun lifts or deep in vaulted mortar 

\ Down there, where nothing can be seen except the 
| huge breech blocks of the great guns and the com- 
= machinery for moving them, the cannon will 
| be loaded, aimed, raised over the steel-plated parapet 
and fired, and not a man will know what he fired at 
or whether the shot did any execution. The method 
| by which this is accomplished is much more simple 
than would be expected from this statement. It is 
| this : 

| The United States Engineer Corps has carefully 
| plotted out on a map all the channels and deep water 
| basins and holes around New York, and then the map 
| has been covered with little squares each of which is 
/numbered. Each square represents the “danger area” 
to a ship; that is a shot fired anywhere in that square 
would hit a vessel stationed there. Now suppose all 
the different forts have their mortar batteries, gun 
lifts, ete., which have been designed for them, and 
an invading fleet is sighted approaching Sandy Hook. 
At once every gun's company is told off to its station. 

The officer in command of each gun has a table giv- 
ing the numbers of the squares, and opposite each 
number telling him just what elevation and what 
| lateral direction he must give his cannon in order to 
get the range. Each gun is connected by telegraph 
with an observation tower, in which are the officers 
commanding operations, together with signalmen and 
other assistants. They are all provided with range 
finders and glasses, and the map with the numbered 
squares is spread out before them. 

As soon as the positions of the ships can be fixed, 
one of the officers begins to plot the course of the 
vessels on the chart. Finally, say one of the ships 
passes into square No. 27, and it is decided to fire at 
her when she gets into square No. 28. 
| “Tick, tick.” says the telegraph to all the grim, hid- 
|den men behind the grim, hidden guns. 

“ Train guns on square No. 28.” Around swing the 
guns, and the officers elevate or depress them by aid 
'of level and azimuth. All is ready. 

The observers in the towers have seen the doomed 
|ship steam into square 28. “ Ready!” says the tele- 
igraph. Up goes the great 12inch gun on its dis- 
appearing carriage. Up flies the 10 inch rifle on its 
big gun lift. The dynamite guns and the mortars don’t 
move. They are already trained on the square be- 
| cause they fire at a great angle. The ship passes into 
|the square. “ Fire!” ticks the telegraph. 
| With a crash that shakes the earth flames burst 
| from a dozen different points. and the next instant a 
quarter of a hundred projectiles fall on the ship. The 
| guns drop back behind their parapets and the deafen- 
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ed, powder blacks i men clen them quickly and I would advoeate attaching three ordinary burro< resins in geoeral, leaving a verv abundant cok When 
Phew has They to every full eompany of infantry, requiring some two pulverized, it presents sometimes a mass of purple 
eannot te shat effeet their fire has had Thev have ment ire for them: in camp and to herd or lead them color, oftener of a brownish red Develops bv frie 
th Phevy hear tothitur, utiless shells the march to feext them when there was anv feed tion resinous eleetricit It has demsity wreaterthan 
fr the ships fa tl pits and tear up the te be had, or help them to forage, as thev would fre water lt melts at 3144 F Analvsis bas disclosed 
ea thre at them quently bave to, for any fod they obtamed (on the init a larze amount of It is considered that 
| o re ther It has been proved ino march each burro would carry from twenty to twenty wphal sis produced by oxidation of petrolene It 
pre with tl iraey ‘ attai Ve of reserve Thon, enough in the ag Is Con carbon, bhvdrogen and otvgen 
tl bore stew rifleal cut greyate belpthe company withstand an at Asp iltene is not sensibly affected either by Caustic 
the all-stes leva! ortars, shot after shot tack unt ould be opened with the potassa or caustic soda in a concentrated solution in 
“ut dropped if i i Among the three ‘ ht be aclividdedd water 
the company officers’ baggage and wess outfit, amount ASPHALTUM 
rtar wi steric f <ixteet nut wot ear! 
woof wrovupes of fou the Weight donkey jor along all dav in total un Is om posed of carbon, hvdrowen and in un 
bie the sixtes thd be firecd af conse er Tor 75 lb. of wi, we therefore have certain amounts, and also there is sometimes found 
‘ we wit ml irrvinngg power of from 20 ely Cotpbined sulphur, in undefined quantities 
t tty, would emplow t help out another in nearly all of them, and nitrogen in 
At a test at a ranwe of fis mud a half miles, tem 1 rary Mieultvy that is always with us—viz., the chemical composition is as follows: Carbon 76 to 87 
ve if witli t Vards matter of tools not suggest placing hbvdrogen 6t 2 te and sometimes sul 
loony unl SS var ‘ t is A thre trenehing abilities in Chis outtit: everv man phurO te 10, nitrogen 0 to 18 
that ‘ tearushipe it a should carry always with him a good stron The peroxides of heavy metals decompose asphalt 
tire thortar tatters th this ro as set tinder the effects of high teluperature into water and 
all thread wit i ites for wopart of his gwun-stock 
Weld fal fsive The present beavy expensive ordnance hunt When heated ina current of oxvwen. naphthas un 
battl «hip afloat would be able to withstand this inw knife ind seabbard to the board of foreign mis- dergo a quick ¢ nee amd turt nto that brownish 
terrific assault N.Y. World sions for the heather tis neither Knife. intrenching black resin which is soluble in ether 
tool nor anything else useful Relieve the soldier of When naphtha is left for a long time in the presenee 
ts weight amd give him a trowel-—not a trowel bay of oxveen gas, and in the light. they absorb this 
rit MILITARY VALUE OF THI DONKEY. onet ra bination trowel and undershirt, (wo in some carbonic acid is set free, water is formed. 
but just a plain, strong, cheap, twenty-five cent odor beeomes weaker. they kewise become Viscous, 
By Lieut. L. D. rth S. Infantry frowel With whieh the pwossessear in lie flat on his wt ile assume a darker and darker color 
unk humble donkey. or burro. sees to bear and belly and burrow Under fire, that is just what It is highly probable that the asphalts of California 
that is never satiated The butt of needs, but how ffen has if occurred that the imme thal some other pla es Were fo a considerable extent 
pest, tl standard of polar tary (diate of a few pucks and sh Vels or spades, oxidized at their formation that is at the time of 
ison, Che Vietin of eontu Vand tarsh abuse befor: Aalwavs the quartertnaster’s trains and perhaps miles their distillation from carbonaceous materia 
and since the dav that Balaa vas tuiraculouslv r twa wht have enabled a fertor force fo tse a tained im shales and rocks, this distillation being 
rh tv the itl f his minutes before actual fire contaet in intrenching effeeted by ehemical beat in the presenee of water 
eared amd | suffer wrest lowly, bis Well as to el iretrea it suiceessful resist W hen first distilled tnd while aseending to the sur- 
virtues se ver clest 1 t tee lost its would for “ivocate placing a few axes, face of the earth, or before they beeame exposed to 
obsecurits piekakes and teat strome and service ttrospher influences, they were diluted and asso 
May it not be, however, that the despised burro is able—on the three company burros, where they would ciated with a large quantity of volatile hvdrocarbons 
worthy of tfter treattment and regare Speaking for be always available Upon exposure to the atmosphere and light thev were 
mveelf, Lean sav that observation in the mountains In coming inte aetion off would eome the loads further oxidized, and the volatile oils were evaporated, 
of Colorade of the soabilities of the humble subjeer the tools for us Wieers’ bagwaye to look our for it By continuous exposure fo atmospher action it be 
of this arwument leads reward hi w overy self, the extra am for distribution the mes Viscous and black, and can be drawn out inte 
much uoderrated Wherever the laring prospector cdonkevs, cleared for action, would make a bee line for round threads Then it adually changes frow 
Che se amd th i! trai return witha ad each of thisstate to one of ductility without viseosity black, 
thonms: Where trines are opened far from beaten roads fover country probably imprac- and with some luster, and shaded with dark green 
amd only acces ‘ itrailsthattrva The real ta when sulphur is one of its con stittuent parts then, in the 
full abilities to carry chow warof the rebellion, When not course of several vears, to hardness and brillianes 
tirelessly plodding the tuneful irre sacks thom oor returning light, our bur- the impurities are large, the mass becomes resonant 
of ore down te the tmenarest wage r ratlrowe ‘ in ttest tssistance to wounded men | ptothis time itis of a close compact texture ariel 
turning with alltuae ssitties: «of peratioag a the nearest field hospital on their its specitie gravity bas inereased Brow: this it 
towels, ttulles, lumber and f pol litters, or possibly traveis gradually beeores porous and ts specifie gravity 
sheets of corrugated tron —that roof hin in from away In camp or in winter can tonments the burros would decreases, then if begins te slowly turn to a brown 
in front of bis those to far tel dl bis rump: heavy and itv for packing wood and water, in olor, slowly losing its brillianev unt ifter a long 
erooked preees of ria tery ili are soupelhow fasten tml aml re numberof vears, if loses becoming a 
ed te bein, ard sonnel She steers his wav up rocky nh many Waves brown and friable and can be easily ground to an 
and slippery trails with a certainty of foot like a goat carrison in time of peace, it would impalpable powder between the fingers There is neo 
and tore seise Chan ble to Keep only afew burros at a well marked line between thes¢ onditions, but 
Patient for hours. in ster perhaps, he waits for purposes, While the supply forthe they progressively and inp reeptibly emerge from 
his bowel, which. rr ve hie virtu isiv aml steadily concentrated at large depots and the one below into the antie vatvorve The transition 
transports to its clestina Apyearentiv clistmavedd on square cotles of the pub from the viscous to the brown state requires a long 
surprised by noth HRlasts iv be set off and rattle ! for Purposes ind where the cost of time: at first it is comparatively A Quick actior ri 
rock about bis ears tres fall aml barely ss thing, suppeort would be altnost nothing uallv decreasing, until it becomes exceedingly slow 
or any convulsion of matur tak polenee with neo sien Po supply companies in service with the ourfit pro The amount of petrolene diminishes during these 
from except the 1 Peurtosity evinced when his posed would be heap to absurdity; its maintenance changes. There is not werely a loss of petrolene dur 
long ears wave gently forward in disinterested won- in service would be very inexpensive, and the writer ing these changes, but a chemical change It cannot 
der Is confident that this plan would secure a service with be restored to its former viseous or ductile condition 
Knowing no other existence than one of hardship reference to an immediate and continuous supply of by the addition of petrolene or other tempering mate 
and abuse, he wlheans a liv from the brush and grass ammunition to the firing line and tools for intrench- rials: the ehange is permanent 
ofthe mountain, wilh an oecasional empty tin can as Ig on emergency, the results of which in anv one To illustrate this atmospheric action, the following 
a relish He is absurdly eap; ordinary dogs have eneounter would probably much more than pay the familiar performance of drying oils under similar eir 
as wreat a market valu it te twelve dollars will be stallexpense incurred, and which seems to him to cutostances is given 
sufficient consideration frequently for a change of be ‘practicuble than any scheme for the purposes When siccative oils, which are readily oxidized 1 
owners, and his ornate saw-buck pack-saddle is worth inv ewlof which he has vet heard Journal of the any of the usual ox dizing reagents, are used in pair 
from three to five, if geod Military Service Lustitution ing areal ¢ Xposed to the atmosphere thev first become 
The price of a first-class pack mule with aparajo will . sticky, then gummy, then hard, with some flexibility 
pay for about sixteen of these little beasts, and these then, after long exposure, hard, and finally, after very 
will carry seven or eight times the weight of freight ASPHALTIC CEMENT long exposure, they commence to fall away in an im 
that the mule will and no ‘ f then ws wipable powder 
or stampede as easily as the latter: and to one who Hk adaptability of asphalt for different purposes | The addition of the thin parts of oil, similar to that 


cannot be ascertained bv destructive distill 
has seen his rations, clothes and cooking outfit in pe a8 which thev formerly contained, will not restore them 


tially strewed over a square f momen oF the produets of destructive distillation varv with the dition, such as thev betne 
il ve su " « tr re « ‘ ditte tie as ‘ eftore 
4 material and ised lemperature res ate 
by frisky, bucking the latter char titre ‘ ic evposure to the re Phe air has chemically 
wterist has a Vales destroved their properties and nothing can restore 
Phen. tl ithe} | ndensation and probably electricity, all tend to varv 
ret vin v val but inl f the products of destructive distillation If led, tl ti il vi ved 
Ultimate analvses do not give a correct idea of the dir be exciudes « mia preserves 
service With he burro quits this life, the loss is haracteristies and pr unchanged for a lengthened period, but thev ebange, 
wroportionately s above ats inder exposure to the ai der cer 
the asphalts are composed of hydrogen and stated, under exposure to the air. Under ce 
Po sum up, then, the burro is docile, able, intelligent sygen in uncertai _ ad lvenerioan tain conditions, as when cotton waste, shoddy or hemp 
and cheap, and thet iS stvested fo my is moistened with oil and exposed to the air, oxidation 
mind his availa ty if i not vet satisfactorily the oil becomes so energeti = to les conside 
in th In asphalt there are three principles sufficiently dis- of the | becomes so enerae © lead to x der 
ita Chie ry ser e questi ENO | to he semarated weral keows ible elevation of temperature and even actual inflam 
of fot tirttey te of late “Onn — me tiation, 
attention of writers but their sug. These principles do not exist in isphalts in Asphalt deposits, whether the overflow from tar 
t t t t “a fefined proportions By the existing proportions of ale Whether the overtilo rom ta 
gestion the wartiy aleasether o be “Prings, bitumenized sand argil or limestone or other 
eu, ar there dd one tore sugwzestion to the materials impregnated with bitumen, all show the as 


determined the adaptability of the asphalt to differ- 
list It to ditt phalt in its numerous degrees of ehemical chang 


re. 


‘4 ent constructions and purposes 
With the new quick-firing arms and the consequent he th . a ee Where thev have been exposed to the air fora long 
consumption of large qua of thi ae Saree contained in gephalte and separ-| the bitumen ls brown and friable: where not 
ol AK Wr soivents 
question of supply ‘ v line has cained a creat A oe . much exposed, or exposed for a shorter time, they are 
‘ st \ vellow resin, sor times reddish brown. solu 
portance l vofan infantrw soldier ble in al black and fragile: for a still shorter time or less ex 
earrving enough ur es with hi to last out a posed, ductile without viscositv: for a short time. 
whole dav's flight is too ann n Plans 4d. A brownish black resir soluble in ether and in ind where there is burt littl ri eXposure 
soluble in aleohol These two principles taken to 
for rene witis supoly have compre = } generall volatile ¢ 
black substance. brilliant. | — 
t L ntr fracture, dissolving neither in aleohol uor in ether pon the of petrolene largely depends the 
wter of cou our army will probably al Viseosityv, ductilitv, toughness, tenacity, plasticity and 
la but whieh does dissolve perfectiv in chloroform. tit wall ‘ it nt 
i ess wound deem cementitious value of asphaltic cement 
bisulphide of carbon and spirits of turpentine But it is found that trolene to asphalt. in 
eral relia M peut ft wetter use than in which it is deticient. does not restore or renew the pro 
Carrying especially w e number needled PETROLEN} perties which have been lost This shows that the 
for supplviny en is rin absence of petrote ne is indicative of changes which 
his ciple is Known as petrolene on aeeou o 
ws entir ‘ es are all right It fa brownish } leas k ft tnents of the asphalt, rendering it hard and brittle. 
if they ‘ ‘ ‘ vet stalled in the bitumit No addition of petrolene will give to brown and fri 
‘ vluftinous Conmsisteng f ous omlor ane 
mud, r brush, and seared pace Itt ay Sable asphalt any cementitious value It is lacking in 
floht Now. why not the hur DO. TIVE | and tenacity. and will not pull out into long 
. ‘ orth much seet. It boils at 586° FL It is lighter than he 
“ Water It lof arty t hvedr threads rhe process «af herdening of the asphalt 
stagger his own weigl seems therefore to be connected with a chemical change 
\ highly coneentrated solution of soda or potash 
ae OF hort lixxolves tl bor bil i f in the petrolene 
that wor top ‘ ard if he Ite if Lily ps = The re lene there Is present, the softer and 
sph f some diluted su aci 
gets at stpall bulk and oh Is peouredd tougher is the asphalt; and, as a chemical change goes 
ree and Pre | on and converts it into a harder and less volatile sub- 
fh \ e I ‘ ‘ in him its billet es stance and makes it less soluble in ether, the less yield 
the ‘ tl ser verv small and is ing and more brittl the piteh becomes 
easily rep \ f valae under fire is his| is solid, hard and fragile, a brilliant black substance. Phe further this chemical poocess of hardening and 


everyday usel es VELL phys breaking with a conchoidal fracture. It burns like! turning brown has progressed, the less capable the 
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asphalt is of being restored to its original toughness 
and tenacity by the addition of petrolene 


The restoration of brown, friable asphalt is impossi 
tole Petrolene does not assist it to any great extent 
wi the asphait is ductile and black, and this chem 


ieal alteration is slight, by the addition of petrolene 
it makes a altic cement The mixing of 
hard asphalt and petrolene or other softening material 


is never complete Pake a certain quantity of red pow 


der and equal quantity of white powder, both re 
dueed to exeeeding fineness, it is along and tedious 
task TO With Cheese powders so as to produce pink 
powder, So the intimate mixing of hard asphalt with 
Viscous taterials is not accomplished even after long 
manipulation a wi stirrmg 

Petroleut il, when converted to asphalt by oxida 
tion, cannot be restored to petroleum ol by any Known 

The hardness of asphalt is dependent upon the 
amount of isph ilrene present The presence of as 
phaltene is necessary in most constructions. It gives 
the petrolene body 

The greater the amount of petre lene, the lower the 


softening, fowing and boiling point of asphalts. 
The greater the amount of petrolene, the smaller the 
tie gravity 


the 


speci 

In testing comparative solubility of asphalt in 
different solvents, they behave in very different ways, 
and if appears that the substances resulting from 
Intion with different solvents possess properties differ 


ing widely from one another. This fact becomes 
especially ticeable in suceessive treatments of as 
phalt with aleobol, ether and chloroform 

The manner of extract ng these principles is as fol 
lows 

Phe specimen of pavement, asphaltic cement. bitu 
tminous rock, asphalt, ete.. is first weighed, then heat 
edin a suitable flask toa temperature of 212 F.. to 
expe! all moisture, then weig Phe difference be 


volatile hydrocarbons expelled. Neither the moisture 
nor volatile hvdroearbons are of anv value in construe 
tion: tu fact, thev are lnjurtous 

It is then treated with chloroform, the solution de 
eanted from the dross: and this operation repeated as 
longas the chloroform acquires any tinge of color. The 
bituminous solution is then distilled. so as to remove 
all the chloroforn This is done in acupor flask of 
known Weight and specifie gravity If this mode is 
pursned, the weight and specific gravity of the separ 


ated bitumen can be readitiv ascertained without re- 
moving the sticky or hard bitumen from the cup in 
whieh it Was evaporated, and to which it is probably 
strongly adhering The weight of the cup is sub 


tracted from the weight of the cup and bitumen, and 

the remainder vives the weight of the bitumen 
Subtract the weight of the extracted bitumen from 

the weight of the specimen which had been ascertained 


after heating the specimen to 212) F “his will give 
the relative amount of bitumen and dross 

The impurities cau also be weighed after the chloro 
form bas been evaporated, to verify the difference of 


tween the biturnen and dross 
gravity of the separated bitumen held 
in the cup ean be ascertained if desired 

To drive off all volatile matter not valuable in most 


construction and which cannot consistently be regard 


weight tx 
Phe specitic 


ed as y* trolene, let the bitumem be « Yposed to a ten 
perature of 275) F. for ten hours. This number of 
hours is only conventional, but is sufficient to elimi- 
nate all valueless bvdrocarbons. This heat can be 


maintained by means of an oil bath 
The melting and flowing points and specific gravity 
‘an be ascertained at this point of proeedure.if desired 
Phen proceed as follows : 
CONSTITUENTS OF ASPHALT 
A known quantity 


SOLUBLE IN ALCOHOL, 
of bitumen which has been 


purified by aid of chloroform (pulverized, if hard) is 
treated with boiling aleohol of a specifie gravity of 
oss. The yellow colored solution is decanted from 
the residuum before cooling The residuum after 
cooling is again pulverized, if hard, and the bitumen 
again treated with boiling aleohol, and this operation 
is repeated as long as the boiling aleohol aequires any 


The materials extracted by the aleohol 
hot, and the aleohol re 
moved by distillation and there remains a yellow, oily 
substance having a verv strong bituminous smell 
This is but slightly soluble in cold aleohol, more readi 
lv in boiling aleohol, readily in ether, benzol, ehloro- 
form, spirits of turpentine and b sulphide of carbon 
When heated, liquid products of decomposition appear, 
while a small amount of carbon remains. 

When the soluti ‘cohol of the vellow resin-hke 


tinge of r 
are poured together w 


eok 


Is 


principle is treated with liquid ammonia, it produces 
an abundant white precipitate 

CONSTITUENTS OF ASPHALT SOLUBLE IN ETHER 

The residuum left in the treatment with aleohol is 
treated with boiling ether of a specific gravity of 0°72, 
ina manner similar to that deseribed for performing 
the extraction with aleohol After the removal of the 
ether by distillation, there remains a brownish black. 


resin-like, brittle m 
ly begins to melt at 6) C, 

This substance is insoluble in cold or boiling aleohol. 
but is readily soluble in the other solvents of asphalt 
Carbolic acid dissolves it without residue. The diluted 
utions have a brownish vellow color, with a greenish 
tlu rescence 

The fat oils behave with asphalts as ether does 
They dissolve only the black brown resin, while thev 
leave the asphaltene i 

The substance extracted by aleohol and ether when 
combined is Known as petrolene. If the main object 
is to ascertain the amount of petrolene present, the 
treatment of the asphalt with aleohol can be omitted, 
and the extraction of petrolene from the asphalts can 
be made with ether alone 


It is almost odorless and u-ual- 


CONSTITUENTS OF ASPHALT INSOLUBLE IN ALCOHOL 
OR ETHER. 

The portion which remains insoluble in aleohol or 
ether is a re very brittle. with a brilliant 
black luster and without odor. usually having a melt- 
ing pointat 196 CL It is readily soluble in chloroform, 
spirits of turpentine, bisulphide of caroon. The dilu- 


sin-like mass, 
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The solution i chloroform is preeipitated with ether. in combination. When these sulphurized asphalts are 


It is called asphaltene. 


TABLE SHOWING THE AMOUNT OF PETROLENE AND 
ASPHALTENE IN SOME OF THE ASPHALTS 
Bitumen 
Name of Asphalt. 
Petr Aspha 

ther ther 
Bechelbrown 15 
Jew piteh, Dead Sea ri) 
Cexitambeo 5 
Svrian. 4s 
Lake best, Trinidad 70 BD 
Lake average, Trinidad. & 47 
Soil, Trinidad 47 MS 
Chocolate piteh, Trinidad . 49 
Iron pitch, Trinidad 6 
Asfalto, California 52 is 
Glance pitch, California 7 
Kitumenized sand, California a 7 
Bitumenized argil, Caiifornia 


As far as experiments have progressed, 80 to “5 per 
cent. of petrolene and 15 to 2 per cent. of asphaltene 
would be the proper proportions fora cement for street 
maVvements. emnploved in combination with sand and 
The co ubination in these proportions 
would not be too hard in the extreme of cold in winter 
or too soft in the extreme of heat in summer, tempera 
tures to Which the pavement may be subjected. thus 
guarding against the breaking of pavements in the 
winter or their ready deformation in summer, when 
the same are exposed to traffic 

A cement employed in the construction and coating 
the sides of a reservoir should be sufficiently ductile to 
follow any subsidence of its embankment without 
eracking, but not soft as to flow or distort in hot 
weather, should contain 25 to 30 per cent. of asphaltene 4 
and, if the slopes are very steep, even as high as 40 per 
cent 

In the manufacture of varnish there should be from 
Soto Ww per cent. of asphaltene, as the presence of any 
considerable amount of slowly drying petrolene would 
keep the varnish sticky for a long time after the vola 
tile vehicle in which the asphalt is dissolved to make 
the varnish has evaporated. 

Other purposes requiring asphaltene and petrolene 
in different proportions could be enumerated, but the 
above is sufficient to illustrate. 

Phe majority of the asphalts of commerce are defi 
cient in petrolene. To supply this deticiency the fol 
lowing described substitutes for that principle have 
n tried 

In making asphaltic cement, volatile petroleum oils 
have been employed to supply the deficiency of petro 
lene in some of the asphalts Phis makes a cement of 
short life, for as soon as the oils are evaporated the ce 
ment becomes of the same hardness as the asphalts 
were before thev were softened bv these oils 

Animal and vegetable oils and fats have also been 
used for tempering asphalts. Evaporation and decom- 
y* sition soon de stroved these masses 

By the application of heat these worthless admix- 
tures can be determined 

Coal tar has been used to soften the asphalts so as 
to form a cement. It hard to obtain a uniform 
quality of coal tar. Some are full of soot, coke and 
naphthalene, while others contain large quantities of 
volatile oils, all of which are decidedly deleterious in 
their pature These undesirable qualities do not make 
a durable cement. A pavement made of this cement 
seems too soft in summer, but in winter excessively 
brittle. When subjected to atmospheric influences, a 
rapid oxidation as compared to the oxidation of true 
asphaltic cement takes place, by which it loses its 
cementing qualities and beeomes inert. The particles 
of sand then lose their adhesiveness and the pavement 
rapidly disintegrates. In hot weather it diffuses a 
disagreeable odor. Wherever laid, pavements con 
taining coal tar have as a rule given little satisfaction. 
The presence of coal tar can be detected by its odor 
when heated. 

Coal tar is a bitumen known as a nitrogenized mine- 
raltar. When it is softened by the heat of the hand 
it can be stretched out into flat striped threads, short 
and fragile, while the practically non-nitrogenized as 
phalts under similar treatment develop into round 
threads which reach to a great length and run out to 
eXtreme fineness, 

In place of petrolene the residuums or still bottoms 
of petroleum oil have been used. These residuums 
are composed of lubricating oils. impurities, coke, but 
principally of soft and hard paraffins. 

paraffin contained in residuums or still bottoms 
isa mixture of various hydrocarbons of different spe- 
cifie gravities and boiling points Its speeifie gravity 
varies from 0823 to 040. Paraffin is insoluble in wa- 
ter, slightly soluble in aleohol, freely in ether, and 
miscible in all proportions when melted with both 


bree 


the 


tixed and volatile oils. Paraffin has a melting point 
varying from 16 C, to 80°C. The paraffin scale sepa- 


heated with residuums, the paraffin in the residuum is 
decom posed, sulphureted bydrogen being evolved and 
and carbon deposited. The presence of ammonia 
would probably arrest part of this decomposition. 

he presence of coarsely crystalline paraffins in the 
cement, waking it very susceptible to changes of tempe- 
rature, causing it to become soft under the hot sum- 
mer sun and brittle at or below frost, is undesirable, 
since they impart to the asphalt cement similar proper- 
ties and make it liable to scale in winter if made hard 
enough for summer 

Phe presence of much light oil renders the cement 
liable to change if it is kept in a melted condition for 
a length of time, or exposed to atmospheric influences, 

The usual commercial asphalt and residuum oil are 
of very different specific gravities, the first being con- 
siderably heavier than water, having at "a spe 
cifie gravity of P11, while the oil is considerably lighter 
than water, having a specific gravity of OM At the 


25 


time the bitamen of asphalt is not very miscible 


rated from oil of 0°905 specific gravity has an average | 


melting point about 125 F., and that from the oil of 
O'SS5 specific gravity a melting point of about 117° F. 

At a considerable number of degrees below its melt- 
ing point it becomes soft and plastic. For instance, 
paraffin fusing at 125 F. may be easily bent and 
twisted into any form at a temperature of 90° F. It be- 
sins to decompose when exposed to a temperature ex- 
ceeding 20° F. When submitted to dry distillation, a 
portion of the paraffin is decomposed into liquid hydro- 
earbons. 

In most commercial asphalts chlorine is present in 
considerable quantities. When the asphalt and re- 
siduums are heated together, the paraffin in the residu- 
um is acted apon by the chlorine, the hydrogen in 
the paraftin being replaced by that element and hydro- 
chloric acid evolved. When the action of chlorine is 


ted solutions of it have a brownish yellow color with a| continued a hard, brittle resin is the result. 
Nearly all the asphalts of commerce contain sulphur 


sxreen fluorescence. 


in petroleum oil, The result is that a vast amount of 
mechanical agitation is necessary to make a homoge 
neous mixture of those two bodies, and if such an end 
Is not ace ouplished, the cement is not even, some parts 
being softer than others and no portion being homo 
geneous in itself. This is fatal to good asphaltic ce- 
ment, when used ina pavement. Thesurface will then 
inevitably roll out of shape and into waves. 

These residuums being so variable in character, their 
mniseibility with asphalt being so difficult, the suscepti- 
bility of the hard paraffins and light oils to differences 
of temperature, the chemical reactions of the paraffins 
in the presence of sulphur, chlorine and other mineral 
ingredients caused by the heat used in mixing the re 
sidunios, ols and asphalt, make it extremely difficult 
to obtain asphaltic cement of a uniform character 
by substituting resid uums for petrolene 

The asphalt that naturally contains petrolene and 
asphaltene in proper and required proportions is the 
best for all purposes \. S. Cooper, C. 

Santa Barbara, August 20, Is 


THE SUGAR INDUSTRY. 


It is easy to believe that the sugar beet will be of in 
estimable value to the country, and form part of a sue 
cessful agriculture that will solve the problem of the 
industrial status of this great area. It will also pro 
mote political peace by establishing the prosperity of 
the people ona firm foundation. L have seen much of 
the arid district east of the Rockies for the last four- 
teen years, having been engaged in the cattle business 
from Texas to Montana; and the present condition 
and future possibilities of settlement in this section are 
constantly before my eves. Only within the last few 
years has the necessity of irrigation to the eastward of 
the Colorado line become manifest ; but it is now com- 
ing, and with it the population that will need this new 
branch of agriculture. 

Next, I feel that the larger portion of farmers in this 
section need the training and education that will be 
brought by the sugar beet. We must adopt all possi- 
ble means to avoid sinking into stolid and unthinking 
peasants, and must compete with other countries by 
brains and industry, and not by simple endurance of 
poverty. In the future some time our section will be 
the seat of beet sugar production, and, once estab- 
lished, our best protection will be the cost of transpor- 
tation into the mountain and upper Missouri district. 
This brings us to the important point of cost of trans- 
portation to the trans-Missouri country. The price of 
the commodities we sell is settled at Chi ‘ago or Lon- 
don, and we pay the freight charges to market ; which 
charges are 50 to 100 per cent. of original value. The 
price of the commodities we buy is settled at Boston or 
New York, and we pay freight charges to the West. 

We should have a chance to make a start and begin 
to learn something about sugar beets now; and none 
but those who have experience know how much there 
is to learn and how hard it is to learn it. The sugar 
beet is the most artificial and scientifie of all products 
of agriculture, and in every country where produced, 
capital and energy have been needed to sustain the 
production by farmers, The original cost of a factory, 
added to the amount that is likely to be lost in beet 
growing ona large scale for the first season or two: 
and added to this the cost of organization, salaries of 
experts in and out of season, cost of wear and tear of 
agricultural machinery, and cost of farm animals, 
make a total that only a strong financial combination 
ean stand. 

It is not like other branches of agriculture, in which 
the simple crops of wheat, oats or corn have been 
planted for an unknown number of centuries. The 
farmer inherits these crops, and will plant as naturally 
as he eats, whether they will grow or not. It is pa- 
thetic to see, for the last decade, corn fields along the 
Union Pacifie at an elevation too great for this crop, 
and which yield about as successfully as would cotton 
ou the same land. Farmers will not take hold of sugar 
beets except under the protection of a strong friendly 
organization that will grow beets themselves and show 
them how. 

The culture of beet seed alone is the care of a life- 
time to scientific growers in France and Germany ; and 
in the development of this one single branch is to be 
found justification for a bounty, and for the founda- 
tion and maintenance of experiment stations for con- 
tinuous investigation and improvement of species. 

We are fortunate indeed that two of the most intel- 
ligent and civilized nations in the world have spent the 
best part of this century in the discoveries that open 


to us so wonderful an industry as that of beet 
sugar. We have merely to examine the results in 


those countries to find out whether we want it here or 
not, and this any one can do with very little pains. 
One of the inevitable results of beet culture will be to 
multiply the population greatly in the beet districts, 
and eventually reduce the size of farms. It will make 
it possible to get the support for a family from twenty 
or ten acres of land, as proved by the gross value of 
the crop per acre. 

The average value of a cropof corn per acre is about 
$10 in this fertile section, and some of our land in beets 


this year yielded a gross product of $125 per acre, which 


shows how many more people can be supported by 
growing beets than by growing corn. Another valu- 


able point is that the manufacture of sugar will help 
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to furnish emploviment to idle laborers, and to ms 

mind nothing is te be more deplored than the present 


enforeed idleness of so many men from December to 
April 

Our land, now worth (in this seetion of the State 
$25 to B40 per acre, will reach a value of $12 to 8250 
be multiplied a hundredfold Phe 
two sugar factories in’ Nebraska to-day stand nearly 
slone as evidences of a hizher industrial and social life 
in the futur values will be multi 
ind vield a revenue that can be ipplied ter the 
' en f the condition of those who till the 


and tuthdings will 


Chine Champion 


THe Lox DON 
MAXIM'S FLYING MACHINE 


THe suecess which reeently Mr. Maxim's 
endeavors to propel a machine through the air ix «o 
marked that we think a deseription of this wost re 


w caw 
Pia 1. 


markable contrivance will not just at present be out of 
place It is not to be supposed for a nroment that thos 
machine approaches anything like perfeetion, buat there 
ean be no doubt that its performances considerably 
eclipse all previous efforts Through the 
Mr. Maxim we are enabled to here reproduce a view of 
the machine in flight: also a table showing the lifting 
efforts The remaining diagrams are our own, and 
illustrate the principles of various devices which we 
shall proceed to describe > but before doing so we shall 
brietly glance over the occurrences of July SL last, on 
which oecasion the soaring tendeney of the machine 
became so great as to overcome all the obstacles which 
were designed to retain it near the ground, and Mr 
Maxim found himselfin a somewhat similar position to 
that of Frankenstein when overpowered by the mon 
ster which he himself had fabricated and endowed 


murtesy of 


Fig. 3 


with lit This is what happened: The machine lad 
traveled some 1.000 ft., the latter 0 ft. of whieh it had 
flown, a fact which is clearly proved by the impressions 
made on the inverted guard rails. It appears that 
suddenly the lifting effort became so great that thre 
framework carrving the after retaining wheels became: 
distorted tosuch a degree that the wheels ceased to 
perform their office, and the afterpart of the machine 
became free: the forepart, however, continuing to 
hold the machine down, but not for long, as the wob 
bling which ensued rendered steering impossible, and 
the machine got out of line with the track The left 
hand front wheel also got free and the machine 
charged against one of the timber supports carrving 
the right-hand guard rail, tore up the rail, whieh is 
plank, and did very great dam 
The ride was in this way 


siuply a Qin. by Bin 
age fo ifs own [rate work 
brought to a sudden stop, aud it will be several months 


before it can be renewed. The total weight of the 
wachine, including 600 Ib. of water, 200 Ib. of naphtha 
and three men, was about 8,000 lb 

Fig. 1 shows the deck plan of the machine VP P are 
the two propellers mounted on the shafts, SS, to each 
of which motion Is given by a couipound steam engine 
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Another valuable property of these fore-and-aft aero- 
planes is their tendency to = the equilibrium 
of the machine in descent. To understand this, jet the 
reader take a sheet of paper, hold it some 6 ft. off the 
ground, and observe how it dives to the ground on be- 
ling released. Now let biuw take the same piece of 


Fig. 4. 


B ois the main boiler, delivering steam through the 
pipes, MM. (i is the gasoline boiler, which is kept 
charged with about 40 1b. of naphtha by a pump, p', 
vutomatically regulated, the supply being contained in 
the tank, T’, while the larger tank, T, contains the 
feed water, which is fed into the boiler by the feed 
pumps, pp. W W W W are the wheels which run onthe 
track before the machine has commenced to soar, and 
wow Ww Ware those which were supposed to retain the 
tnachine by reason of the inverted railabove them. This 
they failed to do, owing to the too slender construction 
of the framing in their vicinity 

Above all this there is the great central aeroplane, 


MAXIM'S WATER TUBE BOILER. 


paper and eut away the four corners and bend up the 
sides, so as to resemble b, in Pig. 3, and let it fall. He 
will see that it is quite another matter. 

The boiler is a fascinating contrivance, replete as it 
is with so many novel features It is a little like 
Thornyeroft’s, and a little like Yarrow’s, but the tubes 
are necessarily much lighter and thinner than either. 
Their shape is shown in Fig. 5. The water boxes at 
the bottom are 2', in. in diameter and 14, mm. thick. 
The water tubes are of copper, and about 4g in. thick. 
The total beating surface is about SOO square feet, the 
flame surface being 20-square feet Phe Y downtake 
is Sin. in diameter. There is a forced circulation main- 


Fig. 6 


Fig. 5 


with a surface of some 1,400 square feet. This, with 
the side wings and the steering planes fore and aft, 
ill taken together, have a total area of 5,400 square 
feet. At the time of the trial the area was 4,000 square 
feet, as six of the side planes were found unnevessary. 
Our view, Pig. 2 shows the machine as it was at the 
trial The total width is 14 ft. and the length 125 
ft. The angle of the steering planes, which is about 
or lin & is controlled by a steering windlass, 
which when soaring turns them, very slightly, opposite 
wavs, as ain Fig. 3 when the machine would soar 
whichever way it was being propelled. The total lift 
of the planes amounts to 10,000 Ib. 


/ 
Fig. 7. 


tained by an injector in the upper leg of the inverted Y. 
This way be briefly explained as follows ; 

Water is pumped into the boiler at 350 1b, per square 
inch. This eseapes into the boiler through an injee- 
tor nozz'e, and as the steam pressure usually required 
is 300 1b, it follows that there are 30 Ib. devoted to 
this cireulation. The cold water coming in combines 
with the hot’ water, increasing the gravity of the 
water in the downtake, and down it goes, so that the 
water coming in is immediately taken to the hot tubes. 
The nozzle is provided with a spring which always 
maintains the 30 Ib. ditference in pressure. A verv 
) convenient apparatus is attached to the feed pipe. by 


Fie. & 


which it is possible to see at a clanee exactly how 
many pounds of water per hour are entering the 
boiler 

\ novel way of observing the height of water in the 
| boiler is a thermostatic gauge, the principle of which 
we endeavor to show in Fig. 6 A gauge communi- 
jeates with the interior of a bent tube, which is a boil- 
er in itself Its lower half is exposed to the flame of 


| the furnace, the upper half lying in the drum below 
the water level, and as long as this half is immersed 
; the water within it will be at the same temperature 
jas that in the drum, anc therefore at the same pres 
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sure. Bat if it is exposed, the pressure rises enormous 
lv, and consequently, the needle also, and it is Known 
that the water is low. There are no glass water 
gauges on the bowler, as this device supplies all that 
is wanted. 


Over the upper part of the boiler there is a second 


Fi. 9 


systein of smaller tubes, also of copper, 3, in. diameter 
and in. thick, constituting the feed water heater, 
which raises the temperature of the water to 20 deg 
Fah. In this way the products of combustion having 
passed) between the boiler tubes are brought into con- 
tact with the incoming water before escaping. 

The boiler will and does make more steam than can 
be used. Its weight with its feed water heater, cas- 
ing, uptake, furnace, and water{is 1,200 Ib., 2001b. being 
that of the water itself. The fuel employed is naphtha 
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Pia. 10. 


of 72 deg. Baume. This is heated in the gasoline 
boiler by a part of its own contents, and delivered to 


7.450 jets at a preasure of 0 lb. per square inch. The 
average contents of this boiler is about 40 Ib, Figs. 


Tand 8 show the devices by which an automatic re 
gulation of its supply is obtained, which is found per- 
feet. 

It will be seen that the gasoline boiler is supported 
on one arm of a bell crank lever, which is balanced 
with spiral springs, so regulated as to keep it floating 


one arm of which is shaped like a T—throws in or out 
of gear either one or the other of the fixed pawls which 
engage with the ratchet wheel, which in its turn, by 
means of bevel gearing, increases or decreases the 
radius of the arm to which the gasoline pump is link- 
ed, according to the direction of the ratchet feed. 


Fie. 12. 


| The gas, when generated, passes through the furnace 
and then out at the other end of the steam boiler. It 
then enters the burner through an injector, and the 
fall in pressure from 50 lb. per square inch to 1 lb. per 
square inch is made todo work in sucking inair. A 
damper-shaped valve may be turned about so as to 
vary the air at will—full on blows the gas out. while 
with it closed, a great cloud of black smoke is given 
off at the smoke stack. With a proper adjustment 
the flame is a purple white, and about 22 in. high 

The engines are 363°63 horse power, and drive the 
screws—which are 17 ft. 10 in. diameter, each having 
itwo blades 62 in. wide, with a 16 ft. pitch—at a speed 
}of 375 revolutions per minute, driving the machine at 
40 miles an hour. Mr. Maxim estimates that 150 horse 
power is wasted in slip, 133°33 expended in actual lift 
on the angle of the aeroplanes, and 80°30 in driving 
ithe machine, its frame and wires, through the air. 
The serew thrust before starting has been found to be 
2,100 Ib.—while running, 2,000 Ib. 

The engines are beautifully constructed ; their posi- 
‘tion, with relation to the platform of the machine, can 
be seen by referring to Fig. 9, which shows the 
jmethods adopted in working the pumps. The feed 
pumps are driven fromthe low pressure cylinder tail 
rods by means of bell crank levers, the gasoline pump 
by means of a pulley mounted on a second crank 
shaft. which we have already mentioned. The feed 
pumps work very fast, and pounding is prevented by 
a rubber bag on the suction very near the pump and 
spring pistons in the discharge. The quantity of dis 
charge is regulated by varying the str he by means of 
jthe hand lever shown. An indicating check valve 
shows exactly how much water is entering the boiler, 
the marking being in pounds per hour. 

The engines weigh 600 lb.; so that Mr. Maxim ob- 
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Fig. 11.—DIAGRAM SHOWING LIFTING EFFORTS OF MAXIM’S FLYING MACHINE 


DURING THREE RUN 


when containing 40 1b. of naphtha. The entire gene- 
rator and contents weigh 100 ib. If the boiler becomes 
overcharged, the increase in its Weight sets in motion 
asystem of rods and levers terminating at rod, R, in 
Fig. 8 P is here the gasoline pump rod, actuated by 
one arm of the rocking lever which derives its motion 
through the connecting rod, C, from a crank-shaft 
driven by belt and pulleys off the port propelling 
engine. The rod, R, in Aetuating the bell crank lever— 
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tains more thin'l horse power for every 2 lb. of weight— | 


which is in itself an achievement. he pumps weigh 
100 'b.; the high pressure pistons are 5°05 in. in diame- 
ter; the low pressure 8 in. in diameter by 1 ft. stroke. 
The high pressure cut-off is at 0°75 of the stroke, that 
of the low pressure being at 0°625. The relative 
ly high pressure in the low pressure cylinder is due 
to its earlier cut-off and to alarge clearance in the 
| high pressure cylinder, which is allowed in order to 


Fig 4. 
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protect the cylinder from injury by water in case the 
machine should pitch. The ports and steam passages 
are unusually large. Piston valves are used with 3 in. 
travel. The engines move with very little friction 
owing to their exceeding lightness. The piston speed 
| is estimated at 750 ft. per minute. 

An instance of the great care and forethought with 
which the engines have been planned lies in the con- 
struction of the big ends of the connecting rods. The 
bolts which secure the brasses are hinged on the end 
of the rod in such a way as to allow of any slight bend 
|ing, in the fevent of the strain on the framework of 
|the machine bringing the crank out of line with the 
cylinder. It must be remembered that the engine, 
cylinders, frame and rods are entirely made from sheet 
metal, so that there is every possibility of there being 

| necessity for some such safeguard as this. By-pass 
valves are provided, so as to allow live steam to pass 
\direetly to the low pressure cylinders; thus, if the 
steam pressure in the boiler should mount too bigh, 
it will blow past the high-pressure cylinders, instead 
of blowing off into the air, and the fall in pressure is 
made to do work in the exhaust from the bhigh-pres- 
sure cylinders, drawing the steam from the high pres- 
sure and driving it into the low pressure, thus causing 
more direct pressure on the low pressure than back 
pressure on the high pressure. In this way the engines 
may be made to develop fully 400 horse power. The 
steam supply is controlled by two regulators, shown 
| in Fig. 10. hese levers are also the steering handles 
for side steering. When going straight ahead, they 
are both vertical. If it is desired to turn to port, the 
port handle is turned outward, which slightly checks 
the steam supply to the port engine, and the machine 
necessarily turns. If the machine is to be stopped, 
both handles are thrown over simultaneously to the 
extreme positions, as shown by the dotted lines. So 
simple an arrangement as this admits of instinctive 
action, entailing absolutely no brain effort, and there- 
fore gives the driver more time to think of other 
things. 

The diagram given in Fig. 11 shows what occurred 
on the day of the disaster. The ordinates show the 
lifting eflort in pounds, the abscisse the distance in 
feet traveled. It will be seen that the dynograph 
ceased to record after a distance of 1,000 ft. had been 
covered. In other words—this was the point when 
the crash came. Fig. 12 shows how the lifting effort 
is registered on the revolving drum of the dynograph, 
turning once round in 1,800 ft. The pencil traces a 
line on the paper, which indicates the pressure on 
one of the axletrees, both of which are fitted with 
dynographs. 

All the framework of this extraordinary machine is 
composed of hollow tubes. The exhaust from the 
main engines is conducted through them out at the 
back of the main aeroplane, in order that the steam 
may not injure the canvas. The condenser is not yet 
a perfected detail. It is a luxury, and not essential to 
the flying properties of the machine. It is, of course, 
receiving Mr. Maxim's attention. The horizontal 
angle of incidence in flight is to be maintained by a 
“ gvrostat,” which consists of a gyroscopic wheel, ro- 

| tating, suspended by universal joints, and connected 
| with the two horizontal aeroplane rudders, so as to 
act upon them instantly—through the well known 
property of the gyroscope to continue rotating in the 
same plane—in case there is any tendency of the ma- 
chine to deviate from the angle of incidence. The 
whole of the apparatus is stayed by diagonal wire 
ties. 

What Mr. Maxim has done has been to, so to speak, 
make a bird that does not know how to fly. We believe 
that the safe use of such a machine will always depend 
on the skill of the driver. Because we put on skates, 
we do not expect to be able to skate right away. No 
more can we expect Mr. Maxim to be able to control 
this machine efficiently until he has had years of prac- 
tice. In the same way there are birds who fly well 
and birds who fly badly. This bird has only just been 
hatched. Let us hope that Mr. Maxim will not come 
to grief, ‘* Icarus like,” before he is fully fledged. 


MORTON'S REACTION ENGINE. 


For some years Mr. Alexander Merton, of Glasgow, 
has been experimenting in the improvement of reae- 
tion engines, and during the past session he laid his 
experience before the Institution of Engineers and 
Shipbuilders in Scotland. Previously, however, he 
had made very numerous experiments on the flow of 
fluids through nozzies of different forms, from a higher 
yressure toa lower, the result- of which were embodied 
in a paper he read before the Philosophical Society of 


Fig.1. 


MORTON’S REACTION ENGINE, 
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Cihasge Phese results were confirmed by Mr. James) currents of this type are coming more and more into Statistics must cover a period of at least twenty years 
Brownlie, and deseribed in a paper before the Instita- |) prominence, and the time is not far distant when the before an answer to this question can be given, but it 
tion of Engineers and Shipbuilders. The outcome of lightning flash will be studied as an electrical discharge is interesting to compare the oumber and kind of 
this work, and of 1 h other thar we cannot now of this character. Proteetion entirely adequate for buildings struck for the last two years of which we 
refer to, is the enuwine which we illustrate herewith. such diseharzves will then be forthcoming Indeed, have record 

The general principle f this engine will be under the reasons why present methods occasionally fail are It is of particular interest to study the geoyraphical 
atiwml from tl fragmentary views, Pigs. 1 and 2. now understood, and the prover remedies apparent distribution of the dwellings and barns struck in these 
which show, respectively, parts of an outward flow And first let us see whether it is cheaper to insure two vears. There are some notable increases in cer 
and of an inward flow wheel PF ix a rotating ring, than to provide proper protection. Poreirn countries, tain States, the reasons for which are not at present 
privet witha numberof oblony openings especially Grermany, France and Great Britain, have discernible Attention is directed to the figures in 
suring. for exampl in. by i at the smallest recognized the Uunportance of obtaining reliable data’ bold face tvpe in the table of States following 

part, and subject to steam pressure on its inner side meerning the loss of life and damage to property According to the statistics of the German bureau, 
The sten in passing through these onenings, and through lightning Perhaps the work of the Roval previously referred to, the frequeney of lightning 
emerging tangentially to the wheel, exercises a pres. Prussian Bureau of Statistics*® gives the fullest aod stroke varies somewhat with the character of the 
sure onthe whee. which causes if to rotate Po pre toost detailed accounts of the damage done bv light land Thus, in their investigations it was found that 
vent the steam flowing round inside the fixed casing, ning in Germany, and the relative injury. Statistics in flat lands 400 to 440 buildings were struck out of 


A. in the oppesite direction to the rotation of the are available for the number of houses struck, the 


wheel the stathonars inves! vanes, BE. are provided nutober of fires, the character of the rooting, soil, ete 
Wher there are concentric wheels, the stationary In I8¢L the Weather Bureau issued to its observers 
Vanes are placed between them, as shown ar § Fix. 2 Instructions to report at the end of every month the 
wed guide the steam from wheel to wheel naties with corroborative dates and places, of all per- 

The engine, as actual vostrueted, is shown in soos Killed by violent windstorms, tornadoes, and 
Figs Sand4 It has a central «h lightning. During somewhat similar statistics 
three bearings, and tpable of niw had been gathered, but the returns were less Svs 
It is contained with ista ry tematically arranged. in preparing the Weather 
an inlet for steam at the left, and at Bureau lists, observers were directed to examine all 
denser at the right I pron Che shaft lailvy papers published in their respective cities, con 
of wheels, the left har tree ere sult all local authorities, and make inquiry if neces 


sary Naturally, where dependence was had upon 
hewspaper items, there resulted much duplication, but 
in verifying nates and dates the duplicates quickly 


ward flow character, and the right 
the stean m through themin sue 
first series Chere are three sets of orifices 


to these in Fig. I Thev are form ippear and exagyerated reports are easily confined to 
earried by disks, Bo coupled to the tan reach proper limits 

other, Between the wheels, B. are the fined « Mr. H. F. Kretzer, of St. Louis, Mo., has for some 
earrving the stationary vanes, FL F ‘ vears tabulated the number of deaths due to light 


ters around the left hand end of the ning, and bas kindly placed his lists at the disposal of 


shown by the arrows, if passes throug the bureau. His sources of information were 192 news 

2 4. to the fixed vanes, | rhe first ring. 1 is 9 t papers, daily, weekly, and monthly. He found for five 

the second 12 and the third 15 in. in diameter vears, ISS3 to a total of 1.080 deaths caused by 

The second wheel, B, has two rings of inward flow noz- lightning, or a vearly average of 206. 

tles, dand 5. tin. and (24 in. in diameter respective Phis agrees very well with the Weather Bureau 

ly The steam flows inward through these nozzles, records which | have tabulated 

and thenee through the exhaust annular opening 

around the shaft to the condenser. At each ring of DEATHS DUK TO LIGHTNING IN THE UNITED STATES, 

the combined area of openings increases as the BURKAU RECORDS 

steam becomes reduced in pressure The first ring of 

the series has eight curved les in by in., and Mont woe 1908 

the last ring ten nozzles in. by in there being 

five stages of expansion This engine coupled cdireet 

to advoameo gave Il brake horse power When the 

low pressure wheel was removed and the high pres January 

sure Wheel alone in place, the duty with the same February 

wemht of ‘steam fell off to 69 horse power, With the Mareh 

high pressure wheel removed and the low pressure in April » 1 , 1 

place, the dutv was 45 horse power with the same May s 3 27 17 

weight of steam. Dr Archibald Barr and Mr Ho A, June 73 ts 

Mavor made a joint series of experiments on this en. July 67 

gine, and from their report, the consumption—with August Is 

steamoof ib. pressure abowe the atmosphere and 20 5 ptember 

in, Vacuum Was 87 ib. of steam per brake horse power 2 

per bour, with feed water at 400 dee. Fah Enwi November i 

neering December ! 
rotal wi 120 251 


PROTECTION PROM LIGHTNING. * 


By ALEXANDER U.S. Weather Bureau 
(Or 74 lives in four vears, an average of 196 lives per 
yveur 


\vlanee at the table shows that these lives were 


Ar the Aberdeen meeting of the British Association 
for the Advancement of Science Sir William Thomson 


tiade the remark lf lurwe Glasgow manufacturers 
ty put up lightning rods, they say it is cheaper to. in practically all lost in tive months—April to September 
opt vhtning rods, they s it is ‘ o i 
sure than to do so." ind that in June and July the maximum death rate 
ome 
was the answer given by practical busine tet 
wirtt puestiont f profit and loss, to Che Weather Bureau records unfortunately do not 
the foremoat ohysicist of agg Mee und theie amawer ave information as to the extent of damage to pro 
will serv ws fairly representin ; views widely held.  Perty To get at something like a fair commercial es 


timate of the destruction of property by lightning. I 
mve made use of the “Chronicle Fire Tables” for 
the eight vears ISS) to ISO It is hardly necessary to 
remark that these tables are compiled from the re 
ports of the fire departments, insurance companies, 
and the reports of fires in the public press, and repre 
sent a high degree of accuracy 

From information contained in these volumes, the 


founded upon the double belief that the risk from 
lightning is not so Verv uwreat and the protection af 
forded by the present methods not suffleiently certain 
to warrant iinplicit contidence and justifv. the neces 
ON TEs 

The recent remarkable experiments of Dr Oliver 
lantve, in his lectures before the Societw of Arts, op 


have given support to the belief that the protection FIRES CAUSED BY LIGHTNING 

was Ir deed, reail tia that this work 

risinterpreted, is stated “an idea 

at cnet e got abroad that mv « proved N her of Low on Original 
evisting lbachtoing tduetors to be useless or dan Year Fires Risk 
eros this is an entire misrepresentation Almost 

any conductor is probably better than none but few — 
guards Certain habits of road practice may 457 1 355.323 
be ane the rious freaks or Vagraries f 2 484 


lahtotns strokes in protected buildings are intelligible 


ittaching to the luctor but 
this is very different from the ot tenth ne that light Or. in eight vears, ending 1892. in the United States 
= ry al They are es und for the most part west of the Rocky Mountains, 
ta that It is very evident, therefore, that the damage done 
‘ tn Phe old by lightning is no inconsiderable matter to be lightly 
passed over or turned off by replies such as the one 
rain ven * ye given by the Glasgow manufacturers. It is certainly 
. - worth while to erect the proper protective apparatus 
‘ mt is ries Let us look now at the class of buildings most likels 
nount i sic mv influence and determine the course the number of barns, stables. granaries, churches 
i ‘ ivi snd dwellings set on fire by lightning during the vears 
ofa thountain stream, but even a sized channel 1800. IS9L and 
we suffice t irry off safely an avalanehe. or 
eontrol t path of a landslide: so with lightning. In 
the past f r vears we have learned, through the Barns | 
work of Hert amd others, that when an eleetme cur Year Stables end Churches Dwellings 
rent f . ‘tion in a evilindrical 
wire ty he so ull parts of the wire 
but if th ene of an oseillatory character, i. e 
which rapidly reverses its direction, the con- page 121 
reaped thre f the wire mav be almost free from 405 177 
current If tivht wv then bea discharve of an oscilla 
tory character tt that the urrent down 
the lightning rod would be only skin deep. The experi Doring nine vears ending 1892. 2.335 barns, 104 
ments of T With urrents of, hurches and 604 dwellings have been struck by 
great freq f t ition and very poten- 
timls open the t Viste it study of (Lie barges The question has often been raised whether there 
such as the ordinary lightning fast In daily work oyists a periodicity in the number? of lightning strokes | 
fur Weather Bureau, abstract * Beitrage cur Statistik der Blitzechiage in Deutechland ; von Dr, Hell 
lig ing uarde man, Berlin, 


1,000,000, the rate varying in different localities. 


Ise. 
Barns, granaries, and stables... 290 
Churches 11 
Country and general werchandise stores 
Iwellings and tenements 
Electric light stations l 4 
(irain elevators 4 
(grain fields 1 
(yrain, bay, and straw in stack iv 12 
lee houses i 
Lighthouses and life-saving stations 
other source of fire reported 3 
Lumber vards ...... 4 | 
Oil refineries .......... 2 
Onl tanks 2 22 
Railroad depots 
Telegraph and telephone offices 2 4 


The nature of the material used for rooting has also 
been considered Classifving the various wuaterials 
under the general heads hard” and scott the Ger 
tian found for ten Vears (IS7S3-S3) for 
Schleswig-Holstein, that of all the buildings struck, 9 
percent. of those having hard roofs and 68 per cent 
of those having soft roofs were set on fire Phe nature 
of the building and the purpose for which it is used 
will, as we readily see alse in our own statistics, infla- 
ence the liability to stroke and fire 


I Dwellings 

Stat —- 

isvl 

Connecticut 0 23 6 16 
Delaware ; 5 

Indiana 31 9 


Kansas .. 1 
Rentucky. ... . 3 


Maine... 2 

Marviand 12 6 
Massachusetts ; 12 5 8 12 
Michigan 70 13 
Minnesota 4 6 
Mississipoi. .. 

Missouri ‘ ; 3 1 2 3 
Nebraska 1 

North Carolina .. ee 2 3 2 
New Hatpshire 2 2 

New York .. ... «197 22 
Oregon er 2 

Pennsyivania . 29 73 3 
Rhode Island 1 2 
South Carolina 8 

Wisconsin 6 11 2 


One interesting point which appears to be shown by 
statistical studies of lightning stroke is the decreased 
liability to accident in thickly settled communities 

It mav be said in general, that the risk in the eoun- 
try is tive times greater than in the citv. For ordinary 
dwelling houses, not unduly exposed in city blocks, 
lightning rods are hardiv necessarv, a very consider 
able protection being afforded by the tin ro« ting, ou 
merous cornices, gutters, ete. The geological as well 
as the topographical conditions may have some intie 
ence upon the frequency of lightning stroke in a chalk 
formation, 2 will represent the liability to marl, 7 for 
clay, 9 for sand, and 22 for loam 

With regard to trees, the oak is more frequently, 
and the beech less frequently, struck The Values are 
something like, if 1 represents the frequency for the 
beech tree, 1) for Piles, other trees reneraiivy aver- 
aged at 40. and for oaks. The trees struck are most 
generally those standing in the clear or on the edge of 
forests and in height averaging from 16 to 2 meters 
32 to 66 feet The trunk appears to be struek about 
three times as often as the boughs, and cenerally the 
l to the ground Only in three 


stroke seems to travel 
out of one hundred cases did it jump to other trees 

Mr. Symons.*in his paper on thunder storms, in- 
stances 16 trees struck. About one-third of these were 
elms, with the oak. ash, poplar, in order following, and 
one case each of crab lime and willow 

It ix interesting to recall at this point the reeord 
made by Hugh Maxwell as early as 1787, that the elm, 
chestnut, oak, and pine were often struck, the ash 
rarely, and the beech, birch. and maple never. This 
last, however, is pot true. LTnodeed. it is not altogether 
plain just why some trees escape while others suffer. 
Captain Maclear.+ discussing the action of lightning 


* Also, Appemdix EF Repert of I 
t Quart. Jour. Met. 
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during a thundersto:m on June 6 and 7, 1889, found a 
great number of trees struck within a radius of four 
wiles, and set to work to discover, if possible, the cause 
of the selection of these particular trees, “It is not 
easy to see.” concludes Maclear, “the cause of selec 
tion, for these trees were not the most prominent, nor 
were they on the highest ground in the vicinitv, the 
only feature the group possessed in common being 
that they were all either near ditches which were full 
of running water or else near temporary courses taken 
bv the deluge of water from the higher to the lower 
ground.” 
Some 


statistics of the damage done by lightuing 
stroke in Belgium,* in 1889, may be appropriately in- 
serted here. Of $24 lightning flashes, 2 struck lightning 
rads; 128 struek buildings, setting 36 on fire: 16 struck 
trees; Sl telegraph telephone lines; 
In other statistics we find 
that of IS deaths due to lightning, 1 occurred within a 
dwelling, 11 out of doors, and 6under trees Contrasted 
with the cases of death resulting from lightning stroke, 
letus look at 43 cases of persons struck, with results 
no’ necessarily fatal, and we find that Woof these were 
23 out of doors, including 4 under trees. No 
records sufficiently extended and authentic are avail 
able to ascertain what proportion of persons struck by 
lichtuing are killed outright I know of but one re 
eord, and in thar of 212 persons struck 74 were killed 
Chis question, which is of the greatest interest, is re 
ferred to again under the last of the rules given further 
on for the protection of life 

One of the peculiar and most common characteris- 
ties of the action of lightning is the tearing off or 
throwing effect This, as we shall see further on, is 
just what tight be expected from discharyes of great 
frequeney of alternation. Some interesting statistics 
are given by Parnell+ on the mechanical tearing off 
and disruptive effeets of lightning and distinguisued 
even from the heat effects He reeords L147 cares, 
Of these 224 do not permit a determination of the char- 
er of the work done by the stroke of the remain- 


Persons: 


and others miscellaneous, 


Mechant 
eal work Heat 


Persons and animals 52 7 
Cloths, carpets, canvas, woolen, linen, 
cotton woods SS 
Masonry of all kinds 2 
(slass, china, earthenware........... 
Metal Mi 173 
Thatch, straw, G08. 11 


Colonel Parnell gives, furthermore, the details in 278 
cases to show the existence of an upward direction in 
the force of the stroke. 

This, and the statement that “ probably few persons 
are aware that lightning strokes are more apt to bend or 
break metal than to fuse it.” are, in the light of the in- 
vestigations of the past three vears into the character of 
the lightning flash, easily comprehensible. A lightning 
tlash being a break in theair (i. e., the dielectric), when 
the electrical strain exceeds a certain value, determined 
by several variables, the strongest mechanical effect 
tay be found in any direetion, upward or downward. 
Speaking popularly, flashes may go from cloud to 
earth, earth to cloud, or from cloud to cloud to earth. 


MOISSANS CONTINUOUS 
FURNACE 
Mvucu space is given in the Comptes Rendus to a 

deseription of a continuous electric furnace in which 
tmnaterials may be melted out of contact with the 
earbon vapor of the are. The body of the furnace is 
eoustructed of bricks of lime surrounding a central 
cavity, the sides of this cavity being lined with alter- 
nate plates of carbon and magnesia, the latter being 
next the lime, as, if the carbon plates were in contact 
with the lime, combination would oecur at the high 
temperatures reached, liquid calcium carbonate being 
formed. The magnesia plates are irreducible by 
carbon, and therefore can only waste away by direct 
volatilization. The cavity is closed with simple plates, 
above which is placed a block of lime. The are car- 
bons pass through opposite walls of the furnace and 
the are is strack between them in the center of the 
eavity ; below the are and above the bottom a tube of 
pure carbon, one or two centimeters in diameter, 
passes through the furnaee from side to side and is 
inelned at an angle of thirty degrees to the horizontal. 
Phe ores to be fused are placed in this tube, and the 
are struck, the metal as reduced flowing down to the 
lower end of the tube, where it can be collected. Us- 
ing a current of six hundred amperes at sixty volts, an 
inget of chromiur of two kilograunmes weight has been 
produced; the fused metal was cast in moulds of 
sesquioxide of chromium, to which it gave up any 
earbon it originally contained. The heated part of 
the carbon tube is transformed into graphite. 


ELECTRIC 


PELEGRAPHIC COMMUNICATION IN- 
DUCTION BY MEANS OF COILS. 


IN a paper recently read before the Royal Society 
of Edinburgh, by Mr. C. A. Stevenson, the results 
are detailed of some experiments with the view of 
establishing communication between North Unst 
lighthouse, situated on Muekle Flugga, and the main- 
land, and thence to the lighthouse station at Burra 
Fiord, a distance of two miles. A number of experiments 
were tuade in the laboratory to discover the laws of the 
action of coils on each other, with a view of caleulating 
the number of wires, the diameter of coils, the number 
of amperes, and the resistance of the coils that would 


Lam Ciel et Terre. 1801: No. 7 
+ Quart. Jour. Med. Soc.,” vol. vi., See also Col. Parnell’s book 


SCIENTIFIC 


be necessary to communicate with Muckle Flugga, 
and after a careful investigation, it was evident that 
the gap of 800 vards could, with certainty, by bridged 
by a current of one ampere with coils of nine turns of 
No. S iron wire in each coil, the coils being 200 vards in 
diameter, It was found that 100 dry cells, of 1°2 ohms 
resistance each and 1°4 volts, gave wood results, the ob 
servations being read with great ease in the secondary 
by means of two telephones, The cells were reduc 
edin vumber down to 1), and messages could still 
elsfly be sent, the resistance of the primary being 34 
ohms and the secondary 260 ohms The hearing 
distance is said by Mr. Stevenson to be proportional 
to the square root of the diameter of one of the coils, 
or directly as the diameter of the two coils, so that, 
with any given number of av peres and namber of 
turns, to hear double the distance requires double the 
diameter of coils, or double the number of turns 
and soon. But this is within certain limits, for when 
the coils are close to one another the law does not hold 
With regard to the question whether or not the paral- 
lel wire system is actuated by induction or conduction, 
it will, Mr. Stevenson says, depend how the ends are 
earthed, or, in short, what is the distance bridged in 
comparison tothe breadth of base which predominates 
Where the wires are long in comparison with the 
distance bridged, conduction will be the main working 
factor, but when the base is small and the distance 
bridged is large in comparison, induction will be the 
tain factor, and the number of turns then increases 
the effect. 


PHOTOGRAPHY AS APPLIED TO 
WORK.* 
By Lesurk E. Curt 


PROCESS 


I PROPOSE to pass in review the various photo pro 
cesses that a block wust go through before itis ready 
for the hands of the printer. By process work [| refer to 
illustration blocks used in the ordinary printing press 
These blocks are of two kinds, Known as “line” and 
“half tone.” A line block is one in which the whole 
effect of the picture is obtained by lines drawn by the 
artist before the photographer commences his work at 
all, or by tints which are laid on the plate by trans 
ferring from paper, and which have nothing todo with 
photography. On the other hand, half tone blocks are 
such as are made from photos, wash drawings, oil 
paintings, and other copies of this description, which 
contain a seale of half tones which must be translated 
into a grain or stipple for the printer, there being of 
eourse no half tone in his ink. As the photographie 
treatment is somewhat different, we will take the 
simple line block first. 

THE BEsT COPY FOR LINE ENGRAVING. 

Now, first of all, as to the copy that a line block 
should be made from. In order to obtain the best re 
sults.a drawing should be prepared specially. Al 
though, of course, line blocks can be made from all 
sorts of copies, including old illustrations in books, 
when drawings are made specially. there are a few 
things which require attention What the reduction 
should be in photographing is a question of some im 
portance. <A very large reduction is recommended by 
some artists, but I do not think it Hecessary, especially 
when it is remembered that the cost of the drawing is 
correspondingiy increased. The most suitable reduc 
tion for commercial work is from a quarter toa half, 
i. e., a block to be three inches wide should be reduced 
from a COpy, say, four or six inches wide Although 
frequently I have to reproduce line copies to same size 
or even to enlarge them, it certainly is desirable that 
the copy should be larger than the block required, to 
allow for reduction. The best copies are those having 
absolutely black lines on white ground, such as would 
be obtained by drawing on Bristol board, because vou 
then get a very fine surface, which reflects an intense 
light. As to the apparatus required, little need be 
said by me except that the copying easel should have 
two movements, and be easily kept vertical and square 
with the camera, which, with the easel. is generally 
mace to runon rails. The camera should be as sim- 
ye and as rigid as possible. It should have a very 
ae extension, and be without any fancy movements, 
swing back or fronts, and everything easily capable of 
being clamped square, 

PREVENTION OF VIBRATION. 

The next point is that one is generally troubled 
with vibration, and to surmount that difficulty the 
simplest procedure is to swing the whole thing up, 
especially for half tone work. In London it is abso- 
lutely necessary to support your whole tackle some 
how elear of the floor to do work of this sort 
built my easel, in one instance, on a composite girder 
with a lot of timber in it, and steel plates, The camera 
ran on rails, and the whole was supported on pieces 
of India rubber four inches thick, which were flattened 
down to two inches, Of course that is verv rigid. The 
dark slide should be furnished with carriers or bars, 
and it is desirable to have a roller front shutter. It is 
needless to say that it must be well shellacked inside, 
and silver corners to plate holders are indispensable. 

DRY PLATES VERSUS WET COLLODION. 

We now come to the first great question the process 
operator has to ask himself, namely, what process 
shall he use for making his negatives in copying, wet 
ordry ’ I think Lean sav at once that this has been 
settled by all the commercial houses in favor of the 
wet process. frequently notice in vhotographic 
papers articles with such headings as ** Drv Plates for 
Process Work.” Itsounds very pretty, but here let 
me say that most of the articles seen in photographie 
papers on photomechanical subjects must be taken 
with very great reserve. I think people who are in the 
process business will be almost unanimous about that. 
There is a great difference between working a process 
as a scientific process and as a manufacture process, 
and the latter is pretty well what the process work of 
to-day has come down to. It is not what can be done 
on dry plates, but what can be done at a price, and a 
very close price it often is too. In my opinion. how 
ever, even from the point of view of quality, no dry 
plate can possibly compete with the wet collodion for 
line copying. What we want in our negative is, of 


* Extract from a paper read at the Camera Clab conference, 1804.—Wil- | 
son's Photographic Magazine. 
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course, the exact reverse of our copy ; that is to say, a 
negative with absolutely clear lines and absolutely 
black ground. This is verv much more difficult to 
achieve in practice on adry plate than would at first 
be thoughtto be the case. A sufficient density may 
be easily obtained with a goad light and full exposure, 
but it is not so easy to Keep the lines clear while get- 
ting a sufficient density, and clearness of the lines is 
certainly of the first importance. The real test is to 
lay the negative face down on a piece of white paper 
in a wood strong light, when the picture should show 
perfect in white lines on a black ground 1 have 
brought some negatives with me, in order to illustrate 
what Limean. These are all wet collodion, and Ihave 
never seen a dry plate negative which shows the picture 
so perfect when vou place it on white paper. You need 
not always get density if you can obtain clearness, but 
this latter vou must get, Many people have tried to 
convince we that dry plates are the thing for copying. 
| started with them. but Lhave never seen a negative on 
adry plate vet that would really stand the test to which 
I have just referred by the side of a wet plate nega- 
tive. In looking through the plate, that isto sav, view- 
lng by transmitted light, the lines often look a rood 
deal clearer than they actually are, and intensification, 
which nearly always has to be resorted to in this work, 
will almost invariably clog the lines on dry plates, or at 
anvrate stain them. Then again, when you get bad 
copies on dirty, old, or yellow paper, with many lines 
faint and brown or so tine as to be hardly perceptible, 
the diffeulties are increased a hundredfold, f von 
wzive an under-exposure to save these faint lines, all 
the work will thicken up, and the result will be a very 
rough block. To get fineness, you mnust give a full ex 
posure. If you give a proper exposure to get density 
and sharpness of outline, all your fine work will yo. 
Passable results from such copies are much more easily 
accomplished on a wet collodion plate, for by the com- 
paratively easy process of wet plate intensification, we 
ean with ashort exposure, which will save the faint 
and tine lines, get the density up, even from a bad 
copy to almost anything we like, Lam afraid that 
the gentlemen who write and recommend gelatine 
dry plates for copying for process work must either be 
interested: in the manufacture and sale of dry plates 
or else are semiuscientific ventlemen who can see no 
reason Why any sort of negative should not be goton a 
dry plate, for they certainly can never have had any 
experience of working the process commercially, or 
they would never write as they do. 


COMPARISON OF COST 


Another and, at present in itself, a fatal objection to 
the use of dry plates is that of expense, especially in 
the larger sizes The prices are as follows: whole 
plates, ds. 6d. to Gs. 6d. per dozen; 10 by 8.9. 6d. to 
12 by 10, 18s. to by 12, Bs. to 18 
by 14. 3is. 6d. to 48s.; 20 by 1h, S4s.; 24 by 20, SOs, 
Now, what is the expense of a 15 by 12 wet plate? I 
suppose the silver in it would be well covered by l'gd. 
The chief expense of dry plates after all is not the cost 
of the silver and the gelatine and the coating, but the 
costof the glass, In a wet plate process this is reduced 
toa minimum, as the glass is used over and over again, 
the nevatives being taken on a good quality of pat- 
ent plate, about “4 ineh thick in the smaller sizes, 

, inch thick in the larger sizes. The quality of 
the glass is of very great importance, first for flat- 
ness in the camera when standing in the dark slide; 
and, secondly, to prevent breakage of the nega- 
tives When inthe pressure printing frames. The qual- 
itv of the glass on which the modern dry plate is 
coated is generally verv bad indeed, being nothing 
more or less than common sheet. It is usually full of 
pits, and frequently has little bits of grit or cinder on 
the surface, which will most certainly break the nega- 
tive when it is screwed up tight anderthe metal in the 
pressure printing frames. I have found this happen 
over and over again with dry plate negatives ; where- 
as if the glass for the wet plate negative is carefully 
chosen inthe first instance, such a mishap is of the 
rarest occurrence. You may break your front glass 
and printing frame before you break vour negative. 
The collodion film is easily cleaned off by simply 
immersing the plates in dilute nitric acid, and 
the glass, after the usual wet plate cleaning, is ready 
for another neyative the next day With regard 
to results, Lthink I have tried pearly every photo- 
mechanical dry plate which has been pat upon the 
market, with pretty nearly every sort of developer, 
including pyro-ammonia, pyro-soda, hydroquinone, 
eikonuogen in various formule, rodinal. amidol, ete. 
do not think it is a matter of developer, but that the 
fault lies in the plate itself, that is to say, in the vehicle 
gelatine. If we could have a dry plate wade with a 
coating of bard gelatine of close texture, not much 
thicker than the collodion, and of about the same speed, 
we should be able to develop our negatives about 
equal to the collodion, in all but the density. But what 
advantage should we have gained then? I venture 
to tnaink none at all, It seems to me that all the people 
who write in the papers booming dry plates for pro- 
cess work make and then magnify all the difficulties 
for the wet process that they can. They talk about 
baths going wrong, and streaks and comets. and dirt 
and mess. as if the process could not possibly be 
worked without these. As a matter of fact, the ex- 
act contrary is the case, as all real old wet plate work- 
ers well know. 

SUcCESS WITH THE WET PROCESS. 

Given average intelligence. ordinary care, and above 
all, cleanliness, and the wet plate process is quite as 
simple and easy to work as the dry, and for time of pro- 
duction and cost of working will beat it out and cut. 
In over four vears’ constant working I have not had a 
silver bath go wrong once, except for old age, and be- 
ing saturated with ether and iodide, the remedies for 
which are obvious and simple ; or else from putting it 
into vuleanite or gutta percha bath holders, which in 
my experience will always turn a bath wrong and 
make it give foggy negatives, ending with your get- 
ting no image whatever As I have said, the great 
secret of suecess in the collodion process is cleanliness, 
cleanliness every where, and cleanliness all through. If 
you put a lot of foreign matter into your bath, it will 
naturally go wrong 


CLEANING THE PLATE. 
Plates wust be carefully cleaned before coating, and 
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must not only be clear back and front, but on the 


too, as a preat of foreign tmatter can get 
into the bath on the edges of a lass prolate This sub 
jeet of leaning plates is so important, although 


so old. that | propre fo describe the procedure te 
Vou Many people are in favor of cleaning plates 
on boards, but to mv mind that is a great mis 
take The plates should be held in a woolen plate 
holder which must be heavy and strong, and the plate 
cleaning solution applied from a bottle with a slit cut 
in the cork so that the contents can only dribble out 
The pl ites should be wone over four tithes first, with 
wet rag with cleaning solutior secondly, with dry 
rag after the moisture has almost dried off the plate 
then with first leather md, lastiv, with the second or 
floiehing leather These ithers should be kept care 
fully in a box by themselves, and used for nothing 
else. You can easily tell ita olate is clean, by simply 
breathing on it They are best cleaned in batehes, in 
stead of singly as they are wanted, as much time is 
thereby saved The plates must next be edged with a 
coating of India rubber solution, about an eighth of an 
ineh wide, so as to Keep the eollodion from slipopritage off 
Masticated rubber dissolved in benzole is about the 
best thing to use for the edging, which should be 
allowed to dry before coating is commenced Just be 
fore coating dust plate with a camel's hair brus i, but 
do not excite it so as to get a lot of electricity in it 


TH COLLDION 
The collodion T have used all through for this work is 


Mawson'’s standard negative, or, much better still, 
photo lithe collodion is itismade and oxidize especi 
ally for wiving detsity In Amerien most operators 


make their own collodion, but while we can obtain 
such a article in this country not think 
people here will trouble to make it for themselves, 
Clladion should not be too old that evervbody 
knows Col. Gale: What age? You never really 
know how old it is when you buy it, but [should not 
purchase more collodion than would last me six nionths, 
or jodize more than TL should use in a month 


SENSITIZING THE PLATE 


When the collodion, after being applied to the plate, | 


has set, vou should lower into the silver bath without 
stopping Col Gale: Is the coating alwavs done by 
hand?) Yes In large sizes we sensitize, as | suppose 
every one does, ina wave bath The bath is a verv 
big thing fitted on a carriage. The solution passes 
over the plate in aneven wave without stopping at all, 
and it is the best way for coating plates over W by 16 
To sensitize will take from two to three minutes with 
anew bath, and from seven to eight minutes with an 
old one When it requires the latter, time is wasted, 
and it is better to take the bath out and put another 
one ip When a plate is properly sensitized, it should 
look a uniform ivory white A great point is to well 
drain all the solution off, and put the plate on to slips 
of blotting paper, so that no solution runs up the plate 


again. otherwise vou will wet no good results A piece 
of wet brown paper is a very good thing to put on the 
dark side. It acts as a sort of backing, and prevents 


the bright retleetion from the spring of the back shut 
ter, which would sometimes spoil a half tone picture 
The bath is composed of silver nitrate and distilled 
water, and must be distinetiv acid for line work, and 
slightly acid for half-tone negatives Its strength 
should be 30 to 40 grains to the ounce for line work, and 
40 to 50 grains for half tone, and you should not go 
much below 80 grains for the one, or 40 grains for the 
other. LT make 240 to 250 ounces of bath at a time. 
THE EXPOSURE AND REVERSAL. 

The exposure is practically always with electric 
light, as daylight is seareely any good at all in London 
for commeyvial work You require two lamps, those I 
use being two ares each 15 amperes at 60 volts and 
fitted with reflectors, These lamps are sold as 3.000 
candle power, but of course they are nothing like that 
You must take line negatives with a small stop, Mr. 
Kapteyn: What stop I cannot say offhand exactly 
what stop, as it depends upon the copy, but it must be 
astmallone. You must take a reverse negative, really 
a left-handed one, whieh ean be done in three wavs— 
by taking a negative through a mirror, by a right 
angle prisin, or by stripping your film. Stripping is 
largely resorted to in America, but Ido not like it at 
all. It is not much trouble, but | do not think it gives 
quite such good results. These which Lhold in my 
hand are ordinary eollodion uegatives, treated with 
very thin India rubber solution. You may crumple 
them up, but they will come out again all right, and 
they are very strong. The most practical way of tak 
ing such a negative as we are speaking of is by a prism 
oramirror, Llike the prism for the work, because as 
soon as you get it properly mounted all your trouble is 
at anend. On the other hand, the mirror will be a 
constant source of trouble. Of course, the mirrors for 
this purpose are very carefully made, having patent 
Yate optically worked and silvered on the surface, but 
hey arefalways'tarnishing and requiring to be cleaned 
I recommend strongly the prisms for small sizes, but 
for the large sizes you must have mirrors. 


DEVELOPMENT 

With regard to the developer, it is an old iron one, 
and consists of 244 oz. iron sulphate, LY oz. ammonia 
sulphate of iron, 9 oz. glacial acetic acid, and 6 oz 
distilled water, and for using it vou must add equal 
quantities of water and developer. Also add a certain 
proportion of spirits of wine | wood aleohol]—1 to 5 oz., 
aceording to the age of the bath. The spirits of wine 
does not play any part in the developer, but is added 
to make it flow evenly over the film. The quantity 
must be increased as the bath gets older. To 60 oz. of 
bath L should not add to start with more than 1 oz., 
but as the bath gets obler and tends to get greasy you 
will have to increase it fo Sor This developer, of 
course, is very different from the dry plate developer. 
The development takes place with the plate in hand, 
and you should develop with as little solution as pos- 
sible. Keep the developer on the plate, or the image 
will be thin, as free silver nitrate of film is required 
to mix with developer to give density ; but stop di 
reetly the detail is out in order to Keep your lines clear. 
Then just rinse under the tap—and the best taps for 
this purpose are the swing arm rose taps—and fix by 
floating plate with evanide of potassium, sat. sol. one 
part, water two parts; wash for a minute or two, and 
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the plate ix ready for intensification. This should be 
earefully proceeded with and not overdone. 
INTENSIFICATION 

Several intensifiers can be used, but two are used 
principally The first consists of 1 oz. chloride of 
ammonia, 40 oz water, and 1 oz. bichloride of mereury 
Ammonia solution lto6or8 A better intensifier is 
on ferricyanide potassium, 4, oz. nitrate of lead, and 
12% oz. water, filtered before being used. When it is 
thoroughly bleached, which may be Known by its turn- 
ing a bright lemon vellow eolor— care being taken that 
intensification is not carried too far, so as to clog any 
fine work in the picture—it must be well washed until 
all the yellow color is got rid of and the filin is quite 
white. This willtake from three toabout ten winutes, 
according to the amount of running water used, and 
it is best done quickly The plate must then be treated 
with a couple of washes of very weak nitrie acid (about 
2 drachms to 2 oz.) flowed rapidly over, and not 
allowed to stop on the film. This will clear any light 
scum or deposit that there may be on the surface of 
film, and keep th. lines quite clear. Then just rinse 
under the tap again, and blacken in solution of ammo 
nium sulphide, [to 4; wash quickly under tap, and 
floxl again with the weak solution of nitric acid, rinse 
off and the newative is finished. 

VARNISHING 

With regard to varnishing, | much prefer none at all, 
and very seldom use any in ordinary work ; but if 
several prints are likely to be required from the same 
hegative, a protective coating must be applied. Water 
varnish is recotiinended by some but ix of verv little 
use. The better way is to coat the plate with a thin 
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contact between the metal and the negative. Pumice 


stone should be used for cleaning purposes. It then 
has to have a grain given to it, which is done in a bath 
of very weak nitric acid. The graining must not be 
carried too far or the albumen will get too much of a 
hold and not come away in development. You should 
grain until you get just a uniform gray color, and 
then clean the surface of the plate with cotton wool, 
and coat by flowing twice with albumen solution. This 
is made with albumen of two egys, 12 oz. of water, and 
2 oz. sat. solution of bichromated potash. The eggs 
must be well beaten up toa froth and allowed to set 
tle, and then the albumen well mixed with the water, 
and the bichromate added, and shakenup. After this 
add one or two drops of strong ammonia, until the 
whole turns a very pale vellow. Then filter through a 
pledget of cotton wool, and the solution is ready for 
coating. The coating is nearly always done face down- 
ward in a whirler’ Whirl for about 30 seconds, and 
dry by a gentle beat over a gas stove. The next thing 
is to put the plates in pressure frames with strong 
serews, and plate glass fronts °, inch thick for whole 
plate, ’, in. thick for 18 by 16 plate, and inch thick for 
4 by 20 plate, and screw up until you can see Newton's 
rings form between the two glasses, In summer the 
printing can be done by daylight, but at other times of 
the vear the electric light is much to be preferred. The 
are lamps I used are 45 amperes, and I place the frames 
at a distance of about 22 inches from the lamp for 20 
minutes sometimes a littl longer, and sometimes not 
quite so long. The time can easily be determined by a 
simple silver paper actinometer with graduated tints 
ROLLING UP. 
The plate has then to be rolled up with stiff litho 


ERNST HAECKEL —FROM A MARBLE RELIEF BY J. KOPF, OF ROME. 


film of rubber dissolved in benzole, and then a coating 
of plain collodion on the top of that. The negative 
will dry in about 30 minutes, or it may be heated over 
gas as hot as the plate can be held in the hand, and in 
this way it will dry in two or three minutes. Defects 
are best worked out, or additions made, on the metal 
plate, and not on the negative. 


PRINTING ON ZINC OR COPPER. 


Now | come to the printing process. Of course, we 
have to print on metal—zine for line work, and 
zine or copper for half tone work. Most work is done 
on zine, on account of the cost of copper being seven 
or eight times the cost of zine for the areaused. There 
are many methods of printing. The oldest is the 
bichromated albumen ; then there is the bichromated 
gelatine process, a pretty process for copper work, 
either in the form of coating on the metal (copper) or 


‘carbon transfer; the bitumen process, which is much 


used in this country ; and, lastly, clue sensitized with 
ammonium bichromate. The albumen process is 
nearly always used for line work, on account of its 
speed, whereas the great drawback of the bitumen 
process is its slowness. The gelatine process is good 
for copper, and was very largely used until the fish 
glue process Was made known. The copper ts coated 


with the bichromated gelatine emulsion, on a hori-! 
| this festival, but the circle broadened, and soon an in- 


zontal whirling machine. and developed with hot 
water. The action of light makes bichromated gela- 
tine or albumen or glue insoluble in water. The thick 
ness of zine plates is 4 wire gauge. Of course the zine 
must be quite flat for half tone work, as you must have 


graphic transfer ink, thinned with turps only. Get 
the ink very thin and even, and let the turps evaporate. 
The plate is developed in cold water, with a piece of 
cotton wool, You must rub pretty hard, and so it is 
necessary to have an ink that will not smear. If you 
cannot rub hard at this stage without the ink smear- 
ing, you may know that your coating is not on hard 
enough to stand the etching. If, on the other hand, 
von are able to rub hard when developing, and have 
heated it well to make sure of coagulating the albumen, 
your etcher will bave no excuse for not giving you a 
good block. At this point the photographic operation 
of the block finishes. and what follows has nothing 
whatever to do with photography. 


ERNST HAECKEL. 

THE accompanying engraving (for which we are in- 
debted to the Illustrirte Zeitung) represents a marble 
relief of the celebrated savant, Ernst Haeckel, by J. 
Kopf, of Rome. This relief is considered such an ex- 
cellent likeness that when it was decided to celebrate 
Haeckel’s sixtieth birthday—Feb. 16, 1894—by the un- 
veiling of a bust of the zoologist, in the Zoological In- 
stitute, Kopf was selected as the proper person to 
model it. The first plan was to invite only a small 
cirele of Haeckel’s friends and pupils to participate in 


terest Was manifested by people of all classes, inelud- 
ing naturalists, physicians, philosophers, philologists, 
theologians, lawyers, poets, artists, professors and stu- 
dents in all parts of the world, and in a short time 
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more money Was subscribed than was required for the 
festival 

It ix not strange that Haeckel’s work should be thus 
appreciated, for he was not only one of the first to 
recognize the importance of Darwin’s writings, but 
aftee Darwin’s death he carried on the work that he 
had begun, making the University of Jena the center 
of this line of thought. 


ARTIFICIAL FERTILIZERS. 


LIEBIG said: “ We cannot suppose that a plant can 
attain maturity even in the richest mould without the 
presence of matter containing nitrogen, since we know 
that nitrogen exists in every part of the plant. . ‘ 
We have not the slightest reason for believing that the 
nitrogen of the atmosphere takes part in the processes 
of assimilation of plants. But there are numerous 
facts showing that the formation of substances con- 
taining nitrogen in plants takes place in proportion to 
the quantity of ammonia, derived from animal matter, 
which is conveyed to their roots.” Although plants 
are constantly bathed in air, which consists mainly of 
nitrogen, and although nitrogen is an essential constit 
uent of plants, yet Liebig believed that all plants 
would starve unless supplied with nitrogen in the form 
of ammonia. 

De Saussure kept plants in a glass globe containing 
pure air, free from ammonia. Hesaid: * Leontinued 
the experiments a long time, but | never could detect 
a diminution of the air in the globe. Plants do not 
absorb nitrogen from the air, and these experiments 
are confirmed by those of Woodhouse and Sennebier. 
It is certain that plants derive nitrogen only from am- 
monia.” | 

Boussingault coneluded that leguminous plants, 
pease, beans, clover, ete., Possess the power of appro- 
priating, as food, nitrogen from the air, while cereals 
and all other cultivated plants do not possess this 
power, | 

Professor Hellriegel and his associates discovered 
that there isa relation between certain Knotty pro- 
tuberances, or root tubercles, which abound upon the 
roots of leguminous plants, and the acquisition of 
nitrogen from the air. It was found that leguminous 
plants whose roots are free from tubercles do not gain 
nitrogen; that leguminous plants which have root 
tubereles gain nitrogen, and that leguminous plants 
which are free from root tubercles gain tubercles 
and also nitrogen by inoculation with a needle from 
the punctured root of a plant of the same kind which 
possesses root tubercles, or by simply sprinkling soil, 
or infusion of soil, from plants having root tubercles 
upon the roots of the plants which possess no root 
tubercles. The inference from these facts is that the 
acquisition of nitrogen from the air by leguminous 
plants. which causes them to improve soil instead of 
exhausting it, is due to micro-organisms, bacteria, or 
fungoid growths, and it suggests the possibility that, 
under eonditions yet to be learned, other plants may 
also feed upon the nitrogen of the air. 

The bydrogen which is taken up by plants appears 
to be obtained by the decomposition of water, the oxy- 
gen being given off. The carbon, which is the priuci- 
pal element in plants, appears to be derived entirely 
from the small percentage of carbonic acid gas which 
isalways presentin the air. If it is possible also to 
derive the nitrogen, which is a necessarv element in 
plants, from the air, then the matter of fertilizing soil 
will be limited to supplying the non-volatile or mineral 
elements required by plants. 

It is said that a process has been recently discovered 
for utilizing the nitrogen of the air in the production 
of sulphate of ammonia. It is said the gases or vapors 
of coal or petroleum are heated to 2,200 deg., the car- 
bon and hydrogen separate, air is introduced, the, 
mixed guses are mae over lime, a cyanide is formed, 
which is decomposed by steam, and finally sulphate of 
ammonia is obtained, it is said, at a cost of a cent a 
pound. We quote this reported process simply for the 
purpose of showing that the chemistry of a not distant 
day may be able to extract a fertilizer from the air 
whieh will renovate our soils and increase production. 

We know that nitrogen is necessary to the fall devel- 
opment of our cultivated plants. We know that the 
atmosphere, four-fifths of which is nitrogen, is an in- 
exhaustible and ever-present souree of nitrogen. We 
know that most plants are unable to feed upon the 
free nitrogen of the air, and that but one class of 
plants is able to appropriate it. We know that legu- 
minous plants, beans, pease, clover, ete., which gain | 
nitrogen from the air, renovate and improve our soil 
instead of impoverishing it. We know that the nitro- 
gen of the airecan be combined with hydrogen from 
organic substances and from ammonia.“ which is sol- 
uble in water and can be conveyed to the roots of 
plants, which forms soluble compounds with all acids, 
and is capable of undergoing a multitude of transform- 
ations.” Sir Humphry Davy conveyed vapor of am- 
monia through a glass tabe into the soil among the 
roots of grass. He said “‘a very distinct effect was 
produced upon the grass; it grew with more luxuri- 
ance than the grass in any other place.” 

Knowing these facts, it seems not incredible that 
water is a fertilizer, furnishing hydrogen to plants, and 
that the air is a fertilizer, furnishing carbonic acid and 
ammonia to plants. When we have learned how to! 
utilize air and water to the best advantage as fertiliz- 
ers, two blades of grass will grow instead of one. We 
have not yet learned how to utilize fully the common- 
est things. — Barbados Taxpayer. 


DISA VEITCHII ~x. 


In this beautiful plant, obtained by intercrossing D. 
grandiflora and D. racemosa, Messrs Jas. Veitch & 
Sons, Roval Exotic Nursery, King’s Road, Chelsea, 
produced the first, and still one of the best, of the new 
race of garden hybrid Disas, which are destined to be- | 
come general favorites, as they give a class of terres- 
trial orehids with most beautiful flowers, which do 
not require to be grown in an orchid house, as they 
thrive remarkably well in a shady corner of an or- | 
dinary greenhouse or conservatory, if they are care- | 
fully tended and kept always moist, rain-water being | 
veed for them in preference to water from any other | 
source. The flowers, which last a long time in perfec- 
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[Astronomy anp Astro Puystes | 
THE SEAS OF MARS.* 
By WiLuiaM H. PickERING, 


THE first observation made upon Mars at the 
Lowell Observatory with the IS-inch Brashear lens was 
}upon June 1, 18M.) Since then observations have been 
continued upon nearly every night. What appears to 
| me to be the most important conclusion deducible from 
|our work so far is that Mars does not always present 
| the same appearance at the corresponding time upon 
two successive Arean years, This remark does not ap 
ply merely to small details, but to large and prominent 
features. Moreover, this difference does not seem to 
be due simply to the fact that one season is a few 
weeks later than the other, but that the phenom- 
ena presented upon the two years are really dif- 
ferent. 

Thus the central branch of the Y, just north of 
Noachis, which was so marked a phenomenon in 1892, 
was not visible to me early in June, as 1 had expected 
itto be. It is true that Mr. Lowell thought he saw it 
faintly marked, but although I looked for it upon 
the same evening, | could not satisfy myself of its ex- 
istence. Nevertheless, the definition was such that had 
it appeared as it did in 1892, it could not have been 
missed at the first glance 1 looked for it again at the 
following presentation in July just passed, but no 
trace of it was to be seen. Two drawings made by 
Professor Campbell upon July 18 and 20, 1892, and 
published in the last number of the publications of 
the Astron. Soc. of the Pacific, p. 171, show it very 
nicely indeed. These may be compared with some re- 
productions of my own work now originally published 
in Astronomy and Astro-Physics, 1892, page 668, and 
now republished in the same number with the drawings 
of Professor Campbell. After the disappearance of 
the central branch in the latter part of July, 1802. a 
portion of it reappeared in August, and remained visi- 
ble through September. A sketch showing its appear- 
ance upon September 4, 1802, has been kindly for- 
warded to me ~ Mr. Russell, of the Sydney Observa- 
tory, N.S. W. This branch may therefore be said to 
have been characteristic of the opposition of 1892. 
This same region was very carefully sketched by Mr. 
| Douglas and myself a number of times between June 30 
and July 6, 1894, but not a trace of the central branch 
could we detect, Upon these dates Mars held the same 
position in its orbit that it did upon August 12 and 18, 

tion. are rose-purple, with dark crimson and yellow 1892. A sketch made by myself August 13, 1892, shows 
markings in the center. —The Gardeners’ Chronicle, the central branch very clearly. It will be interesting 
to bear if its appearance bas been noted this year by 
= x the Australian observers, since in their longitude 
RUBUS JAPONICUS TRICOLOR. it would have been visible about the middle of June. 
But not only has the central branch of the Y been 
_THIS is one of Messrs. J. Veiteh & Sons’ introduc — jyyisible this year, but the large dark blue patch whieh 
tions. and was shown by them at the meeting of the j¢ connected with the southern snow cap, and whieh 
Royal Horticultural Society on July 10 last. As seen it) we call the Northern Sea, has been very much less 
was a slender-growing, trailer, with stems and leaf peti-{jarked, and much smaller than was the ease in 
oles of rose color, the leaves showing much white in | jx,99. 
patches among the green of the rest of the leaf sur-) Again a large black gulf bounding the melting snow 
face, the youngest leaves being pinkish white. It upon the north and situated very nearly due south of 
would make a pretty yreenhouse climber, or basket | Surtis Minor has been a striking feature of our obser- 
plant; or, layered in small pots, a very suitable sub- 
ject for table decoration.—The Gardeners’ Chronicle. | 


DISA VEITCHIIL » 


* Communicated by the author. 


RUBUS JAPONICUS TRICOLOR—VARIEGATION PINK. WHITE, AND GREEN. 


om 
| 
| bay 
= 
TGs 
} PLAS 
Ze 
A 
_ aw hy 
ie \ i 
: 
4 T 
y \ ‘ 
/ 


Vations thix veur culf was only observed once in 
July 27, amd it was then Ov bo means con 
If thes vers lark are is We sup 
prose to Sater, it Wouki then seem that the 
Water tel not react he morther regions this 
vear has its the seu 

Upon test this June 4, with an 
polar foot by Mr. Brashear. it was 
ter t th «lil ft 
rt Phis would nator 

be the case if if were w 
limb, it would reflect t la the of 
Arean at est of the sk of the 
planet the polar t ot ver Ar 
the next presentation of this re 
obeseervati repeat teat ft irperise t 

of the polariza the dark spurt teal 
A close exa iti re wa ul i 
ifs eolor was to have enti \ shereus 
tipo Mr. Lowel vrit By 
looks just as deep water does It was now found tf 
be of a rich chocolate yoentirets 
color from the bluish wrav ree stor the rth of 
There gray regions showed »sign of polarizat 
aod as have before remarked see for stite 
posing that their color is du Oo water \s far as \ 
observations go, if appears tf t or 
water area upon Mars, if it exists at lL is extremely 
limited? in its dinvernsi 

The larwe gray regions wer f a brilliant anel ch 
ehled wreen olor st before tl ‘ ey 
Hox In the early part of als large green areas 
were seen upon the planet, but as the season adva ! 
the wreen regions Hatred ult st entirely to uray 
Ar the present time verv littl r is Visibole 
regtons are suliject als to such lary 
Variations th area, as the seas ses, thatu ons 
we can persue irselves that tite 
companied by hothis, fort rie | 
iffairs pon Mars, we seem forced whopt ther 
explanation of their existence Phe theorv that thes 
ewe their color to Vegetation is perhaps the aT 
one ated new facts bearing upon this 
matter have recentlv e to hand Upon June 30 a 
distinet depression tn the ferminator where it) was 
tw the ste i f the \ letectedl by Mr 
Ast planet rota the position of th 
m cha urged, a 1 it Was that if Was tet 
always found in portions of the terminator which were 
darkest Sines that date si lar clepressions tore or 
less marked have teen detected nearly every 
evening Upon looking over our observations for DSi. 
under date of September 28h. a draw 
ing showing a flattened terminator, and a statement 
that planet seers somewhaatof Chis kur 
ther investivation shows that the long narrow strip 
known as Ceranunius was ivi the terminator at 
Chis These notehes in the terminator ean 
be most readily explained by actuel depressions in the 
surface of the planet, and as Professor ¢ 
shown (Pub. Astro. Soe. Pac. a differen: 
of elevation of the surface amounting to two miles 
ought to be readily visib to uson the eartl if 
tain seasons, provided?) the elevation or depression i 
volved oecurred upon the terminator It thus ap 
pears that we are perhaps on theeve of being able to 
eoustruct a contour map of the planet The observa 
tions involwed at however, diffleult, and neo 
great securacy in the results can as vet be expected 

Strictly ikinw, the notehes in the tert nator cor 
respond to variationusin the tauclination of the surface 
of the planet, rather than to Varhatious in its lewve bout 
if we could determine the inclination and Know the 
distanee through which wu stemded, we should have 
all the data required for our work 

Ther however. to which these ob 
servations lead us at ote Since Chese notches in the ter 
minator do not necessarily oceur in the darkest parts of 
the erav regions, and sin different portions of them 


are notehbed to different depths when on the termina 
tor. it follows that all portions of the wrav regions are 
not on the same level In other words, hills and val 
levs oceur in them, and, consequently, the gray re- 
gions do not represent the surface of an ocean 

Lowell Observatory, Flagstaff, Arizona, July 


AUSTRALIAN SHEEP AND WOOL* 
By Henry 


Turk foreign wool exhibit at the World's Columbian 


Exposition had a twofold interest to Americans, be 
‘ause of its greit intrinsic merit and of the part it is 
likely to play in tt near future in the manufacturing 
imdiustry of the country as representative of the wools 
that will enter our ports in larze quantities free of 
duty No flner exhibit of foreign wools was ever be 
fore seen in the United States The Arventina wool 
evbibit was a revelation to our manufacturers for its 


great excellence re because of their unfamiliarity 
with the wools which the exhibit represented than for 
any particular points of superiority which if possessed 
over that from Australia l ‘ase of the importation 
of wool free f duty, the Argentina wools, both the 
merino and the eross breds, will be more seriously 
sidered for our manuf fures than would have been 
the case had no exhibitof this Kind been mad 

It is my purpose, mv remarks to 
the wool exhibit of New South Wales, with an oeen 
sional allasion to ft fori Australia The 
colony of New South Wales is the mother colony of 
the Australian group Her wool exhibit was under 
the immediate charge of Alexander Bru chief gov 


ernment inspector of stock in the eohony and for the 
past forty vears thal with the pastoral nalustry 
of Australia lo hi s«lue the redit of eradicating 
the seal disease fron cnr t sheep flocks of New 
South Wales by s tiv ¢ reing the law requiring 
thorough dipping of sheepat shearing time in prophy 
lactic deeoct tis 

The New South Wales exhibit contained representa 
tive wools fro t »adistricets of the colony 
except those of Cobar, Iva amd elewen small dis 
triets whose flocks 2.400000 sheep 
Thus less than 4 per ! of the number of sheep in 
the colony were unrepresented at the Pair.and this small 
proportion chiefly to the uninviting re 
* A pap Arts, Boe Mass. January, 
From the Te Quarter!y 
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gion between the Lachlan and Darling Rivers. There and its tributaries form the most important river svs- 


are clistricts in New South Wales, arn! wenol 
districts, containing altewether, according to the 189] 
stoek returns, about 62.000 000 shee p By reference tu 
the mam the Various districts, or 19 of them, will 
be seen inedicnuted Upson if It will be observed that the 
railway iutersects most of them The wool districts, 
‘ riding to their iuportance in the number of sheep, 


ir as folhews 
Lachlan 
Kiverina 
Lpper Murrumbidgee 


Looper Darling 
Western Darting 
Southern Riverina 


(Castlereagh 
Liverp. Plains 
Na 

Wes n Riverina 


Bathurst 
New Eogland 


J 


Bowan 
Monaro 
Hunter River 
(roulburu 


Lower Darling 


Total 465, 000 


Over 37 per cent. of this number of sheep are in the 
triets between the Lachlan and Murray Rivers: over 


Mopereent. in the northern districts, from Castlereagh 


River to the upper tributaries of the Darling River; 


sud nearly 14 per cent. in the | pper and Western Dar 


Phere are about 18.200 sheep owners in New South 
Wales: 730 of these own over *@ per cent ot the whole 
imberof sheep. The flocks owned by these large pro 


prietors in size from 20,000 to 000) and 600,000 
sheep. Seventy-three of these own nearly one-sixth cf 


ili the sheep in the eolonv, distributed among the dif 
ferent wool distriets as follows 

Seventeen in the Riverina and Lachlan districts, 
wring 2.528.704 sheep; 15 in the Upper Darling, Bo 
wan, amd Castlereagh districts, owning 248,384 sheep; 
1 tm the Cewvalir Liverpool Plains, and Namoi dis 
triets, owning 2.440.785 sheep; IS in the Western and 
Lower Darling distriets, owning 2,420,308 sheep; and 4 
n tl district about Cobar and Ivanhoe, owning 


£54,508 sheep Che wreat flocks are west of the west 
ern slope of the tmnountain range 
The various breeds of sheep in the colony are the 


Merino long wooled sheep, as the Lincoln, Leicester. 
Downs, anil Marsh, and the cross breads, prin 

pally the wooled breeds with the Merino. Over 
v7 per cent. of the sheep are Merinos. Over 70 per 


ent. of the Merino sheep vield combing wool, the 
retnainder vieldingw clothing wool Over 17 per cent. 


if the combing wool sheep praduce a supertine grade 
f wool and about 46 per cent. a medinm grade. Of 
t long wooled sheep the Lineoln is in the greatest 
favor, though the Leicester is in no mean repute. It is 


venerally thought among the flock masters of Austra 
lia that there is ne room for improvement in the quali 
tv of the Merino fleeee by any further admixture of 
European or American blood. Some efforts have been 
made in the direetion of building up the avoirdupois 
of the animal, bat they have not proved generally sue- 
essful. as deterioration in the quality of the wool has 
followed Large carcasses for mutton, as experience 
has demonstrated the world over, are inconsistent with 
superiority in the fineness of wool 

The geowraphical position of Australia is a grand 
dealone for sheep husbandry, where the eli- 
mate is neither too hot nor too cold, tempered by the 
breezes that come over the surrounding sea, and where 
the air is clear and drv On the east coast there is a 
ehain of mountains generally Known as the Great 
Dividing Range, extending north and south some 1.500 
miles, in many places coming within 30 miles of the 
‘ in. and touching it at Point Danger, between 
Queensland and New South Wales. Its highest eleva 
tion is in the southern part of New South Wales, where 
Mount Kosciusko rises 7,120 ft. above the sea level, and 
where snow mav be found at all times of the year 
The colonies of New South Wales and Victoria occupy 

» choicest parts of the continent. where tho climate 
is congenial, and where the best lands are to be found 
for pastoral and agricultural pursuits 

New South Wales is divided into three physical di- 
visions, designated as the coast district, the mountain 
distriet, and the western district. The latter two we 
shall have most to do with incounection with my sub- 
ject The coast district is a narrow strip of land from 
w to 10 miles wide, watered by a number of small 
streams having their sources in the mountains. The 
home of the mutton breeds of sheep is distinetively to 
be found here. The mountain district embraces the 
high lands and elevated plains that extend the whole 
length of the colony and slope gradually toward the 
west. This distriet varies in width from 120 to 200 
iiles. With the extension of the railway system and 
the increase in population this district is becoming 
more agricultural and less pastoral, The soil is rich 
and highly productive; the herbage is excellent, and 
were it not forthe higher wants of agriculture, the land 
would be taken up from choice for the pasturage of 
sheep instead of that further tothe west. The western 
district includes all the area from the elevated plains 
to the Darling River and bevond. All this region is 
now given over fo grazing purposes, and with a gen- 
eral system of irrigation, as is now in contemplation, it 
will become equal if not superior to the most beautiful 
parts of the colony for busbandry of all kinds, As it 
is, sheep thrive there in a remarkable degree, very 
largely on account of the dry and healthy character of 
climate All the great rivers of the colony are 
found in this district. From Bathurst, northward tothe 
th degree of latitude, all the western streams are tribu 
tarv te the Darling River. This river is navigable 
fron Walgett to its junetion with the Murray River, 
1.758 miles, thence to the sea At some periods of the 
vear its waters ere verv low: but four, and oftentimes 
twelve months’ navigation, can be depended on as far 
as Bourke. This allows the transportation of wool 


thre 


tem in the colony The Murray has never been Known 
to be dry, being fed by the heavy rains and snow on 
the mountains about Mount Kosciusko. This peren- 
nial flow in such steady volume cannot be said of any 
other stream in the colony west of the mountains, It 
is navigable from Albury to the sea, 1,705 miles. The 
Murrumbidgee River is navigable up to Gundagai., 
while the Lachlan is navigable for several hundred 
wiles, The great triangular region in the western dis 
trict, lying between the Lachlan. Bogan, and Darling 
Rivers, has po surface streams. It is a comparative 
desert, vet some of the flocks of shee pin Australia are 
pastured there, about Cobar and Ivanhoe. The wools 
of this section were the only ones of New South Wales 
not represented in the World’s Fairexhibit. The coun 
try northwest of the Darling River, notwithstanding 
its undulating formation, has, also, no surface streams 
of consequence, and the few streams there bave their 
beginning and ending in the sands, excepting 
at oceasional flood times, when one or two of the 
principal ones empty their waters into the Darling 
Were it not for this lack of surface water the western 
plains of New South Wales would be the fins st pastor 
ral country in the world. This objection, however 
bids fair to be overcome at no verv distant time by the 
sinking « f deep wells, by means of which the utnier 
ground waters can be brought tothe surface in abund 
ance. Experiments have been made in this direction 
sufficient to establish a reasonable amount of certainty 
that it is possible to obtain an unfailing supply of 
water from below the surface 

The region west of the Lachlan and Bogan districts 
is the salt bush country of New South Wales. It is 
not regarded with particular favor for the raising of 
tine wooled she ep. on account of the heat and the verve 
pre euliar to a light, sandy soilof saline character 
isties. But this region is improving, as the countrys 
east of it bas improved and is improving, for both pas 
toral and agricultural purposes. All of this broad ex 
panse of country is for the Merino. not the mutton 
sheep. Whilethe Merino sheep will not thrive in the 
coast region because of the climate being too mois, 
the mutton sheep will not thrive in the interior on ac 
eount of the climate being too drv But the mutton 
breeds are not good for a new country for reasots dis 
tinet from climate 

The climate of Australia has had a peeuliar infla 
ence upon the fleece aud fiber of Merino wool, improv 


ing it in almost all particulars The wool has been 
made softer and moreelastic. If there has been ans 


deterioration, it is in the density of the fleece; but this 
has been made good mia large deyree by increased 
length of staple, so that there has been little or no 
loss in the weight of the fleece. It is diffien]t to sav in 
what localitv climate has had the most beneficial effect 
upon the fleece of the Merino. Certain it is that no place 
has been found superior in this respect to the Mudgee 
district, where an experience of over sixty vears has 
shown that no better wool has been grown than there 
So far as experimental Knowledge goes, this district 
mav be cousidered Possess all the « sseritial ‘ le 
ments for the superior growth of Merino wool The 
mean annual temperature of Mudgee is about the 
same as that about Nice, in Southern France. It is 
very much like that of the great sheep walks of Spain 
The mean maximum temperature in the hottest 
months is about 86, and the mean minimum tempera 
ture in the coldest months is about 38 , taking the 
records of as a standard. 

The rainfall for that vear was 34 inches, but this was 
27 per cent. above the average, the mean aunual rain- 
fall being nearer 2 inches. The mean annual rainfall 
in the Bathurst (24), Upper Murrumbidgee (23), and 
Liverpool Plains (25) districts is about the same—a few 
inches less, The mean annual rainfall through the 
Darling River valley is 12 inches at Wentworth, 13 
inches at Wileannia, 16 inches at Bourke, and 19 inches 
at Walgett. In the Bogan district the mean annual 
rainfall is 17 inches. while about Cobar and Ivanhoe it 
is only 12 inehes, but through the Riverina districts it 
is from 26 to 2 inches. 

Ever since 1820 there has been a constant improve 
ment in the breeding and preparation of woo! for the 
market It was about this time that sheep breed 
ing was commenced in the Mudgee district. In 1860 
special attention was directed toward improving the 
fineness of the wool, owing to the increased demand 
for it at relatively high prices. This led to the impor- 
tation of French. German, and American blooded 
Merinos, of the Rambouillet, Negretti, and Vermont 
types, respectively. The Germanand American Meri 
nos were in special favor, chiefly for the density of 
their fleece. Improvement in the length of staple soon 
followed, because of the increased demand for it for 
combing purposes. A change in the stvle of breeding 
resulted in more attention being given to purely Aus 
tralian bred sheep, which were found to possess special 
qualifieations for the growth of long-stapled wool, not 
observed in those imported from Europe or America. 

The French, German and American bloods, however, 
were conspicuous in the specimens of New South Wales 
wools at the World’s Fair. The Vermont biood was 
found almost, if not wholly, pure in some of the speci 
mens from the Gwydir, New England, and Riverina 
districts. It was prominent in crosses with Australian 
types of wool, Known as the Wanganella, Collaroy, and 
Tasmanian. The German blood was found almost 
pure in specimens from the Hunter River and Mudgee 
districts. The Collaroy blood, being the name of a 
stud flock at Merriwa, is derived from a Rambouillet 
and Saxon cross, and appeared to bea favorite infusion 
in many of the specimens from the Upper Darling, 
Gwydir, Namoi, and Monaro distriets, and pure in 
many of the specimens from the Bathurst, Bogan, 
Castlereagh, Gwydir, Hunter River, Liverpool Plains, 
and Mudygee districts. Some of the Collaroy fleeces 
weighed 18 to 19 pounds. The Colloroy-blooded wool 
is characterized for luster, evenness, and length of 
staple. The Collaroy and Brinley Park estates at 
Merriwa are famous for the high character of their 
Merino blooded flocks. The Brinley Park wool was 
represented by two specimens at the World's Fair. 
The sheep from which this wool was taken are 
descendants of a few rams and ewes imported into 
Anstralia, in 18380. from Silesia. Subsequent impor- 
tations were made, one being made in 1860 of several 
rams from the renowned flocks of Prince Lichnowski. 


and other things at certain seasons. The Murray River! Great care has always been practiced in culling and 
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select ina This blhaxded wool secured high honors at 
the Philadelphia Exposition of 876. The Mudgee cis 
trict type of wool is noted for the comparative density 
f its feece. It possesses certain distinctive features 
that wive it a classification of its own, and as such was 
better represeuted in the wool exhibits at the World's 
Fair than that of any other. It appeared pure in 
specimens from nearly ali the districts, or crossed with 
the Tasmanian and other bloods. Another well-Known 
blood in the Mudgee district, Havilah, was represent 
«lin a single speciimen—one bale—at the Fair, but it 
failed to attract particular notice. The sheep from 
which the wool was taken had been pastured on poor 
soil, badly infested with The blood, how 
ever, is in good repate in Australia for producing wool 
that is lustrous and supple and suitable for worsted 
and hosiery varns. The wools of Liverpool Plains are 
bietly of the Tasmanian, Mudgee, and Collaroy types. 
In some of these there are traces of Saxon and French 
bheaxd that was first imported in 1825. and afterward 
renewed in by some Negretti blooded sheep from Grer 
many These wools in time came to be regarded as 
pure Australian Merino wools, being improved from 
time totime bv infusions of blood fromthe Mudgee 
distriet, as the Collaroy, and from the famous stud 
thoek of the Ercildoune estate, Burrumbeet, Victoria. 
In regard to the Ercildoune wool it may be well to 
state that the sheep can trace a pretty direct Nneage 
from the first great importation of Spanish Merino 
sheep tuto Germany, in 1785, by the Eleetor of Saxony 
A portion of the electoral flock was afterward pur 
chased and taken to Tasmania, and from the Tasman 


grass seed. 


ian flock thus established a few sheep were taken, in 
ISSA, to start a flock upon Lake Burrumbeet, near 
Ballarat, that afterward came to be Known as the 


This latter flock has undergone much 
classing and selection, till its wool has attained a stand 
ard «of quality for fineness, elasticitv, softmess, and lus 
ter that bas had ne superior. [tis highly esteemed for 
mixing with silk Some of this wool can be spun into 
worsted as fine as No. 14% order to accomplish this 
the wool would have to be as fine as the finest Silesia 
and Saxons This means that one pound of this yarn 
will extend over 44 milesin length. Victorian wools 
are in more or less favor with American manufacturers. 
Take the wool, for instance, grown in the neighborhood 
of Ballarat, as the Lismore weol, which is prized for 
its light eondition and strength of staple. It 
mands a high price for worsted and hosiery purposes 
Chis wool will spin into Nos. 60 and 70. Victorian wools 
ire characterized by their bold and lustrous qualities, 
while the Riverina wools are esteemed for their soft 
and silky properties, and the South Australian for their 
lenuth, strength, and metallie brightness, with a ten- 
denev toward coarseness 
The wools in the Namoi district, New South Wales, 
are verv mach of the Walgett tvpe, as represented in 
specimens seen at the World’s Fair. These 
wools are raised with special reference to the coantry 
in whieh they are grown, the fleeces being dense and 
the tips inclined to fuzziness, preventing the heat and 
dust from penetrating into the fleeces and thus injur- 


ing the wool, These qualities are secured by certain 
crosses of Vietorian, South Australian and Riverina 
bioods. An objection has been raised concerning 


these wools on account of their hairy or fuzzy tips 
producing an excess of nvils, vet they are capable 
{ pr alucing wood worsted varns of Nos. 60 to 70. 
The wools grown in the Upper Darling district. as 
ibout Brewarrina, are similar to those about Wal- 
gett; that is, the fleeces have more or less fuzzy tips. 
Yet this style of wool is looked upon as particularly 
useful, considering the circumstances under which it 
erown The heat and dust to which the shee» are ex- 
posed have tendeney to produce open, loose, hairy tips. 
Fineness of fiber is not arrived at, but a fiber of me- 
dium quality, of good length, that will spin down to 
about \ B>2an district wool is not unlike that 


Is 


OO 
of the neighboring distriets. being of medium grade, 
spinning into the 5¥s, and in some instances into the 
Hus The fleeces are apt to be light on the tip, and. 
therefore, noil considerably The wools of the West- 
ern Darling district show more or less poverty in the 


better characteristics of Australian wool. The sum- 


mer heat is unpropitious for the growth of heavy 
fleeces. Every effort is being made to improve the 


wool by the introduction of blood from the best stud 
flocks of Vietoria and South Australia, particularly 
the latrer. It is doubtful if wools of the first quality 
are ever raised in this section A fuzzy tip character- 
izes the fleece. The Riverina districts produce a 
variety of grades of wool. Some of the best grown 
in Australia are produced there. Take. for instance, 
some of the wool exhibited at the Fair from Wagza 


Wavean. in whieh Vermont and Mudgee bloods were 
prominent The specimens represented a superior 
type of eombing wool Some of the most perfect 


wools in the world are produced in this distriet, being 
bright, silky. fine and lustrous. The wools of the 
Southern Riverina distriet atthe Fair were of a high 
character. Those from Mulwala, west of Albury, were 
particularly noticeable. These came from a flock of 
sheep descended from Madgee, Ereildoune and Tas- 
tmanian blooded stock. Trade objections have been 
made to some of the wools from this section because 


of a Wasty top, causing a large pereentage of noils. 


Seasons, however, have much to do with these defects. 
The heaviest fleeces of Australia come generally 
from Victoria. They beeome lighter as one goes 


toward Queensland. The fleeces are more open and 
freer from volk. This applies more particularly to the 
wool grown in the western distriets of New South 
Wales. The average weight of Australian fleeces from 
stock sheep may be put at six to seven pounds. A 
plain, not wrinkled sheep is preferred. The advantage 
of the infusion of American or Vermont blood is that it 
imparts a density to the fleece which it is difficult to 
get from the Tasmanian or Mudgee blood. The ob- 
jection to it is that it gives to the wool a harsher feel- 
ing. and the staple is shorter than what is obtained 
from the stud flocks of purely Australian blood. 

The great superiority of Australian wool is supposed 
to be due mainly to climatic conditions. but no little 
eredit is also dne tothe grasses and herbage upon 
whieh the sheep feed. The native grasses of Australia 
are looked upon as superior for pasture to exotic 
Experience has inclined opinion that way. 


urasses 


They possess greater reproductive powers, and there 
is very little necessity for 


reseeding. The most 
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abundant variety of grass is that known as the Kan- 
garoo, Which pot only supplies the sheep with nutri 
tious food but is capable of resisting heat. It is 
found over all portions of New South Wales and Vie- 
toria, and is perennial It is pronounced by all as 
being one of the finest and most useful of grasses for 
pasturage. It sometimes attains the height of three 
feet when on rich soil, In the autumn, when its fo 
liage turns brown, its nutritive qualities are said to be 
at-the highest. and when cut as the flower stems ap 
pear it makes excellent hay. There are other native 
grasses of great value, among them the millet, which is 
found throughout New South Wales and is much 
liked by all stock, and the small burr grass and the 
variety known as the Wallaby, both of which are 
favorites with sheep. There are some troublesome 
weeds in Australia, as the Bathurst burr—kKnown in 
the United States as the cockle burr—the trefoil burr, 
and certain thistles. These are exotic, having been 
introduced from abroad. In the western parts of 
New South Wales there are indigenous grasses that 
are perennial and possess fattening qualities even 
when dried up. The several) varieties of the salt bush, 
a forage plant. grow there, thriving on the arid plains 
in most adverse seasons of heat and drought. 

It is not to be presumed that the arid regions of Aus- 
tralia will always remain as they are now, of little 
value even for ordinary pastoral pursuits. The soil is 
undoubtedly paturally rich, requiring only a proper 
amount of moisture, properly distributed throughout 
the season, to become highly productive To accotl- 
plish this most desired end a general system of irriga- 
tion is contemplated, especially in New South Wales, 
involving the sinking of artesian wells and the diver- 
sion of watercourses. In Vietoria no efforts of any 
moment have been made to obtain water by means of 
artesian wells. but ditching has been resorted to, and 
immense tanks constructed for the conservation of 
rainfall against times of drought. To allow any mate- 
rial increase in the number of sheep in the interior re 
gions it will become necessary to resort to some expedi 
eut of this kind to supply surface water for the vegeta 
tion. The sinking of artesian wells in New South 
Wales first received government attention in IS79 and 
the first practical effort made in this direction was in 
ISS4, near Bourke, where a flow was obtained of 24,000 
gallons a day from a depth of 88 feet. Other wells 
have sinee been sunk in different localities, in most 
cases with satisfactory results, in one instance obtain 
ing a flaw of 2.000.000 gallons a day. The government 
is working upon a system of boring series of artesian 
wells in two lines, one extending from the mountain 
range to the western boundary and the other from the 
Murray River to Queensland. The great river systems 
of the colony can, and unquestionably will, be utilized 
for irrigation purposes before many years pass by. It 
has been carefully estimated that the uonderground 
supply of water is all sufficient, and obtainable by 
means of sunken wells, to convert the arid regions into 
highly productive ones. Take, for example, the 200,- 
000 square miles area drained by the Darling River. 
The average rainfall over this is 20 inches per annum, 
and, even assuming that one-tenth of this finds its way 
into the Darling and its tributaries, in order to carry 
off the water the river would have to be 200 feet wide 
and 100 feet deep all the year round, which was never 
known to be the case, even in flood times. The water, 
therefore, must sink into the ground and flow at a 
lower level. If this lower level can be reached and the 
water brougit to the surface and distributed by eco- 
nomical means, the whole aspect of the interior dis 
tricts of the colony will be changed and verdure pre- 
vail where aridity now exists 

Few sheep are now shepherded in Australia. The 
paddocking system is almost invariably in vogue. By 
this system the country is capable of carrying one-third 
more sheep, the fleeces are better in condition and in 
all other respects, and the wool longer and stronger. 
The sheep themselves grow to larger size, live longer, 
and are freer from foot rot and disease. In addition to 
all this the expense of watching and caring for the 
sheep is less, and more time is at the command of the 
owner to devote to the improvement of his flock. In 
Victoria all the sheep stations are now inclosed by 
fences, and most of them are divided into paddocks. 
It has been found that wore sheep can be kept and 
made to thrive on land undep fence than when left 
open for general pasturage. Fencing has become a 
matter of preference as well as one of necessity. The 
question of cost is of secondary importance ; in fact, it 
is fully off-et by the improvement in the health and 
condition of the sheep and in the less expense and 
trouble attending their care. The cost of establishing 
a fenced run or paddock is covered in five years by 
the saving in the cost of labor alone. At first fences 
were made of logs and brush, where these were ob- 
tainable, but now nothing but wire is emploved in 
their construction, at a cost of from $125 to $150 per 
mile. The usual height of a fence is 3 feet, with the wire 
strung at intervals of about 6 inches, on stout posts set 
120 feet apart. Between these latter are placed smaller 
posts or stakes at distances sufficient to keep the wires 
in place. Some runs have several bundred miles of 
fences. These large runs are divided into many pad- 
doeks or inclosures. An average paddock is of about 
800 acres in size. In New South Wales there are about 
42.000 runs, of which over four-fifths are inclosed, and 
seven tenths of these are subdivided into paddocks. 
The area comprised in these holdings is not far from 
190,000,000 acres. This would make the average run 
of about 4.500 acres. Over 80 per cent. of these hold- 
ings are leased from the colonial government. All, or 
nearly all, of the best sheep country in the Australian 
colonies is now occupied, and any additional increase 
in the number of sheep which the country can be made 
to carry must be effected by improvements in the way 
of irrigation and the character of the herbage. The 
management of a station consists usually of a mana- 
ger, an overseer, a bookkeeper and a certain number 
of boundary riders and common laborers, according to 
cireumstances. The fencing in of sheep runs and their 
divisions into paddocks has had much to do toward 
the extermination of the scab disease among sheep. 
The last license for scabby sheep in Victoria was issued 
in October, 1874. and on June 6, 1876, the governor 
proclaimed the colony clean of the disease. 


| for pieces, broken fleeces, ete. 


dipping of sheep, consisting of a mixture of tobacco 


aod sulphur in water or of a mixture of lime and sul 
phur in water, the mixture in either case to be at a 
temperature of not less than 100° F. at the time of 
dipping. Two immersions are required at an interval 
of not less than seven nor more than fourteen days. 
The lime and sulphur dip is acknowledged to be effect 
ive, but it is regarded by sheep men as too severe, 
making the skin dry and the wool harsh. A preferable 
receipt, because of its milder action upon the skin and 
wool, vet equally efficacious for the eradication of the 
scab, is the tobacco and sulphur one at a temperature 
of about 104° F. 

The loss of sheep on account of disease due to natural 
causes is almost as nothing compared with that cauged 
by the multitude of rabbits that iufest the land by 
eating up everything that is green and leaving noth- 
ing upon which the sheep can feed. With the excep- 
tion of drought, there is no impediment to profitable 
sheep husbandry so damaging as the rabbit pest. 
Colonial laws have been directed toward its complete 
elimination at a great cost to those engaged in pas- 
toral pursuit, with the great object of extermination 
still unaceomplished., The colony of New South Wales 
alone expended during the eight vears ending with 
1890 nearly $4,200,000 on aceount of rabbit destruction, 
and over 40 per cent. of this was derived frow assess 
ments, the balance coming from the general revenue, 
There are various means resorted to for ridding the 
country of rabbits, such as trapping, poisoning the 
food and water, shooting, and hunting with packs of 
dogs. Some idea may be had of the destruction that 
has been going on among rabbits by the export sta- 
tistics of rabbit skins from Victoria, For the ten years 
ending with 1886 there were exported from that colony 
nearly 29,000,000 rabbit skins. 

The shearing season in Australia depends on the 
location, beginning about the first of July in Queens 
land and ending about the first of Mareh in Victoria, 
Thus there is given fully eight months for shearers to 
ply their vocation, commencing in the northern parts 
and completing their season’s labor in the southern 
parts. Four mouths are allowed for rest and return to 
the north, Much skill is required in the shearing and 
handling of sheep, and the compensation is rated ae 
cordingly. There is a large class of men who do noth- 
ing else but follow this employment, which is now sub- 
ject to rigid regulations in conformity with an agree 
ment reached in 1891 between representatives of the 
Pastoralists Federal Council of Australia and represent- 
atives of the Amalgamated Shearers’ Union of Aus- 
tralia. Both of these associations are strong in num- 
ber and in their organization, and the 1891 agreement 
was the result of a number of seasons’ dissensions, but 
more particularly the result of a general strike on the 
part of the shearers the year before, when in many in- 
stances sheep remained unshorn till long after the 
usual time. The main cause of the strike was the 
employment of “non-union” shearers; buc under the 
agreement employers are free to employ, and shearers 
are free to accept employvinent, whether belonging to 
shearers’ or other unions, or not, without favor, moles- 
tation, of intimidation on either side. The meaning 
of all this is “freedom of contract.” In New South 
Wales the agreement establishes the price of shearing 
at W shillings for every 100 sheep shorn, except rams, 
for which 40 shillings are paid for every 100 shorn. 
The employer is bound to keep the shearer fully sup- 
plied with sheep unless prevented by weather or by 
some unforeseen cause, and also to provide him with 
hut accommodations, cooking and table utensils, 
wood and water free of charge. Certain requirements 
are made in shearing. First. the sheep must be care 
fully taken from the pen to the shearing board and 
the belly wool removed first, where practicable, and 
laid aside. In opening the fleece at the neck and 
belly both blades of the shears of the machine must 
be kept under the wool and close to the skin, so as to 
avoid twice cutting, and the shearer is not allowed to 
run the shears through the fleece so as to break it 
down the center or the back, or to stand on the fleece. 
The shearer is prohibited from kieking or ill using any 
sheep. He is forbidden bringing intoxicating liquor 
into the station or using profane or obscene language 
in the shed. Shearers are obliged to provide their 
own cook, except where cooks work conjointly for 
shearers and employer, in which case the cook is en- 
gaged mutually by the employer and shearers. No 
shearer can be compelled*to work more than forty- 
eight hours a week. 

Shearing by machinery is something of very recent 
date, long desired by the wool growers of the colonies. 
Of the sixty-nine applications for patents on sheep- 
shearing machines, only three or four have been re- 
ceived with favor, and at the Royal Agricultural Show, 
held at Melbourne in 1891, only three competed for the 
prize offered—the Wolseley, Burgon and one other. 
The special merits of the Burgon machine are repre- 
sented to be overhead safety driving motion, which 
is self-adjusting in its action, and can be operated sep- 
arately from others on the same line of shafting, and a 
flexible steel driving shaft made of hardened steel with 
universal joints. It requires an engine of four horse 
power to drive ten to fifteen of these machines. The 
best-known machine in the colonies is the Wolseley, 
not dissimilar in essential principles to the one just 
described, and first brought to publie notice in 1887. 
Since then it is caleulated that at least 60,000,000 sheep 
have been shorn by it. There is a variance in the opin- 
ion of sheep men as to the economy and general ad- 
vantage of machine over hand shearing, though the 
testimony seems to be generally in favor of the ma- 
chine. 

The chief complaint against it is its vibration and 
the extra strength required in bolding the sheep to the 
shears. For a flock of 30,000 to 40,000 sheep there are 
required fourteen shearers, two packers, four sorters, 
one classer, two pickers-up. one sweeper, three or four 
general utility men, two cooks, besides an engine driver, 
water hauler and cutter grinder, in case the labor is 
done by machinery. 

As required by the rules of shearing already referred 
to, the shearer is required to remove the beily wool, if 
practicable. This wool is carried by the “aye te 
to the bins provided for such wool by the side of those 
The fleeces go to the 


The extermination was accomplished through the! sorters, who place them upon tables with wire netting 
rigid enforcement of the Seab Act of 1870, still in force, | tops, the meshes of which are about 14 inches in size. 


which requires certain medicaments to be used in the 


| The sorter is an important persen, oftentimes vue who 
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bas had experience in the sorting room of an English 
factory, and therefore skilled in the art of quickly 


the different qualities of which the fleece is 


is sorted? with the cut side down, the loose 
of the netting onto 
sorter is under the direction of the 
hiefly responsible for the pre 
fleece into its several parts, an 
operation known at as “skirting.” <Af 
ter the skirting ix all done. the body of the fleece alone 
is left, and this is the only kind of wool that is sent 
tothe American market Lechniecally, this is called the 
fleeee, the rest being termed the first pieces, which are 
taken from the neek and from a portion of the skirts ; 
the second pieces, taken from the upper part of the 
legs: the third pieces, taken from the cheeks, topknot 
and lower part of the leuws: the stained taken 
from the breach: the taken from the under 
parts, and the broken pieces, or trimmings, not in 
in the foregoing After all these 
are removed from the bady of the fleece, the 
folded lenuethwise, rolled and either tied with cotton 
twine or secured by twisting in an end of the fleece 
The classer receives the wool in this eondition and 
throws it into its proper bin, from which it is taken 
and pressed into bales of about 400 pounds in weight 
Flex ther of eross bred, are classed as 
first, second and third combing, or as first, second and 


The fleewe 
locks falling through the 
the floor The 
classer, who is the one 
of the 


none we 


thes hes 


per separation 


pole 


ete 


latter is 


third elothing, as the case may be Parts of fleeces 
have various designations, aside from first, second 
third pieces, as “dingy fleeces,” “ram's fleeces,” 


* tender fleeces,” ete rhis matter of sorting and class 
carried to an extreme, and, in the opinion 
in extent that is uncalled for. The stain 
fleece are generally seour 
tmarket According to 
Riverina ter 
classes and sorts 
per cent, sec 


ina Wool is 
of many, to 
et bellies locks from the 
ed before being put upon the 
the reeord of one flock of sheep m the 
ritory, the following proportion of 
was tide: 47 per cent. first combing, 
2 per cent. clothing, ', per cent. dingy 
broken fleece {per cent, tirst 
Sper cent. stained, and 7% 
nearly of this clip of wool 
was marketed in the 


ond combing 
and black, 19 per cent 
s bellies 
per cent, locks M 
was scoured, and only 3 per cent 
form of fleeces, 

The tendeney is toward shearing in the grease, which 
‘lusively due to the price obtained for 
washed wool not being commensurate with the cost of 
washing. Over 06 per cent. of the sheep shorn in New 
South Wales in were shorn in the wrease in 
the proportion did not exceed 70 per cent... 17 per cent 
being creek washed. The average weight of fleeces 
shorn in the grease in I891 was five pounds nine ounces, 
pure ke dl in bales measuring about five feet in length 
and two feet two inches in breadth and depth, and 
weighing about 40 pounds, The bales are afterward 
subjected to hyvdrauhe pressure, and reduced in size 
about one-half before « Yportation 

Wool is transported from the stations to the nearest 
railway by wagons, drawn either by horses or oxen 
twenty of the latter often being voked to one Wagon 
upon whieh is loaded as many as 25 bales of wool, and 
in exceptional cases as many as fifty bales. The cost 
of ecartage overland is at the rate of $1.2 per 100 
pounds per 100 miles, Should the distance exeeed 100 


pieces, 


is almost ex 


niles, a of per cent. from this rate is made 
for the additional number of miles. The railway freight 
from Hay, for instanee, to Svdnev, a distance of 44 
miles, is about 70 cents per 100 pounds of greasy wool ; 
from Bourke to Sydnev, a distance of 508 miles, the 


freight is about cents pe r 100 pounds, and from Mud 
to Svdnev, a distance of 195 miles, the freizht is 
about 66 cents per l0Opounds, [tis a matter of report 
that “not so verv many vears have elapsed since the 
Queensland squatter, after seeing his last wagon load 
started from his station for the coast, would take a 
run home to England, returning to the eolony in time 
to meet his wool onits arrival at the port of shipment, 
so long journey Dravs and im 
promptu slides had to be made; creeks and rivers to 
droughts killed off the bulloeks for want 
of feed and water; feeds converted the banks of rivers 
ete., into ‘tented flelds’ populated by drivers, whose 
rations often ran low: bush fires menaced the safety 
of the men, cattle and freight, occasional 
attacks by natives: in short, while in transit 
from the far back stations to the seaport, had an 
adventurous and risky career, There have been in 
stances of two different years’ clips being on the road 
at the same time,’ 

Freight rate from Sydney 
TF eents per 100 pounds by sailing 
per 100 pounds by steamer 

Nearly all the wool sold in Australia is disposed 
by auction to the higest bidder at the principal colo 
nial markets, These sales have grown in popular fa 
vor and importance, having amounted to 697,705 bales 
for the season of 891-92 for all the colonies. For that 
sexson 42 per cent. of all the sales were effected at 
Melbourne and Ge and 40 per cent. at Svdney 

The ehief and almost only increase in the world’s 
praduction of wool is in Australia. Por the ten vears 
with IS82 the wool production of Cape of Good 
tbout 36,000,000 pounds, that of the 
Argentine Republic about 66,000,000 pounds. and that 
of North America about 13,000,000 pounds —in all about 
115,000,000 pounds: while that of Australia increased 
278,000,000) pounds, or over 70 per cent. of the 
These flrures are based on the imports 
of wool into Europe and North America, where they 
are alone manufactured and where they are wholly 
shipped. Practically the wool production of the world 
stationary or on the decline in all-wool 
ries except Australia Nearly 30 per 
wool eousumed is from the flocks of 
this proportion is increasing every 


and tedious was the 
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to London is from about 
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total inerens 
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producing count 
cent. of all the 
Australasia, and 
year. 


AN ANTIDOTE FOR AFTER DAMP. 


ONK of the most practical and useful papers read at 
the recent meeting of the page Association was that 
of Dr. J. 8S. Haldane on rhe suses and Prevention 
by Death by Suffoeation in Mines 

At the outset of his paper, Dr. Haldane 
according to his opinion, it is not at all 
realized how large a proportion of the men 
a collicry explosion die from suffocation, 


states that, 
generally 
killed in 
and pro 
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- 
‘ceeded to give an account of the various irrespirable 


gases. or ‘“datmps,” which are found in wines, and 
which are the causes of these deaths from suffocation 
Fire damp, as is well Known, consists of marsh gas 
usnallv mixed witha littl air. and a little nitrogen 
and carbon diowide in exeess of that dae to the air 
The physiologic al properties of marsh gas are similar 
to those of nitrogen or byvdrogen Fire damp s thus 
net a peison, but only a dilaent to oxygen, and prob 
ably can only cause suffocation when it bas less than 
Wor 40 per cent. of air or 7 per cent. of oxygen mixed 


with it Black damp, another suffocating gas found 
in mines, is usually said to be mostly earbon dioxide, 
but Dr. Haldane thinks there is no evidence for this, 


md that when undiluted it is chiefly nitrogen. seldom 
containing more than 20 per cent. of carbon dioxide 
Choke damp is apparently another name for black 
damp, though it is sometimes used to designate after 
damp. Black damp, or choke damp, therefore, dif- 
fers from air in the fact that it contains a few per 
cents, nore carbon dioxide and a few per cents 
oxygen, the diminution of oxygen being, however, 
more marked than the increase of carbon dioxide 

How is such air dangerous’ What is the effect of 
increasing the carbon dioxide percentage in alr, and 
what is the effeet of diminishing the oxygen percent 

age’ Dr. Haldane, with Dr. Lorrain Smith, under- 
took an investigation of the subject a short time ago 

They found for earbon dioxide that at about 3 per 
cent. (as had formerly been found by Hermans) the 
respirations begin to be first appreciably increased in 
number and volume. At 5 per cent, this increase is 
quite evident. The panting increases as the percent- 
age of carbon dioxide increases; and at about 10 or 11 
per cent. is very violent, and usually accompanied by 

frontal headache, but no other very marked effect. 

At 18 per cent. there is confusion of mind after two 
minutes, as well as very violent panting and distress, 
which comes on in a few seconds These results were 
about the sare, whatever the percentage of oxygen, 
provided that not less than about 10 per cent. were 
present. For oxygen they found that a diminution of 
Sor? per cent. made hardly any appreciable difference 
upon their breathing or in any other evident way. 

Beyond this there was some increase in the depth and 
frequeney of the respirations, but not nearly of so 
marked a kind as in the case of air containing a cor- 
respondingly increased proportion of carbon dioxide. 

The person breathing air poor in oxygen may even | 
get perfectly blue and corpse-like before he notices 
any distress. The dangerous percentage of oxygen | 
is quite suddenly reached; and the first noticeable | 
sViuptom may be loss of powerin the limbs, and loss 
of one or tmhore of the A few breaths of air 
very poor inoxyvgen are sufficient to produce insensi- 
bilitv. Eightor nine breaths of air containing only 
2 per cent. of oxygen caused Dr. Lorrain Smith to 
fall back without having felt any distinct 

previous distress. Dr Haldane emphasized the point 

that whemthe danger is from increase in the carbon 
dioxide percentage there is warning ; when the dan- 
ger is from deficiency of oxygen there may be little 
or no warning before the limbs and senses are par-| 
alyzed. The danger from choke damp and black | 
damp seems to be of this sudden and dangerous kind. | 
In the case of miners the lamp which they earry will, | 

fortunately, give early warning of their danger, and 
keep them from walking into choke damp. An atmo- | 
sphere in which the oxygen is diminished only about 

Sper cent. will extinguish an ordinary light, whereas 
a diminution of TL per cent. or more must be reached 


less 


Seri ses, 


senseless 


before there is any danger to life from deticiency of 
oxygen. White damp is another mixture of gases 
found in mines The distinguishing character of 


white damp is that it may have fatal effeets on a man 
and vet vot extinguish a lamp. For this reason it is 
much feared As to where it comes from and what it 
ix, there is the usual lack of satisfactory information, 
Ore point, however, which seems to be clear is that 
it may originate from blasting with powder Now, 
analysis shows that there are two intensely poisonous 
gases in the products of a gunpowder explosion— 
nately, carbon monoxide and sulphureted hydro- 
ven. Moreover, the from “mining” powder, 
whieh is a cheap powder containing a low percentage 
of niter, contain far more earbon monoxide and sul 
phureted hydrogen than the gases of other powders. 
Carbon monoxide is a positive poison, and may pro- 
duce death when present in the proportion of about 
02 per cent. in air. Sulphureted hydrogen is still 
more deadly in its action. One twentieth (05) per 
eent. has been shown to produce marked symptoms 
of poisoning in man; and one-tenth per cent. would 
almost certainly produce death if breathed for a short 

Perhaps the most important of the suffocating 
damps found in mines is after damp, the mixture of 
gases which results from an explosion of fire damp 
or coal dust, or both, with air. After damp, if not too 
much diluted, extinguishes a lamp and causes death 
by suffocation It is described in the evidence of Mr. 


Dickinson before the 1879 commission as having a 
‘pungent, gaseous taste.” and an irritating action 
on the eyes, and producing a feeling of malaise and 
torpor, which is a warning of imminent danger. Those 


who get too far into it lose the power over their legs, 
fall down, and are suffocated while in this helpless 
condition. Dr. Haldane has given a lot of attention 
to the com position of this gas, with the result that 
he has been led to dismiss the supposition that it con 
sists chiefly of carbon dioxide, his conviction being 
that the usual cause of death from after damp is sim- 
ply want of oxygen. Products, such as sulphureted 
hydrogen or carbon monoxide. can only be produced 
when the oxygen is used up; and when this is the case 
it does not much matter whether a little carbon mon- 
oxide or sulphareted hydrogen is present or not. 
That relatively large quantities of these gases are not 
present can be confidently inferred from the fact that 
after damp does not burn when mixed with air. If 
there were muci: carbonie oxide or sulphureted hydro- 
gen there would certainly also be a large amount of 
free hydrogen and other explosive gases, which would 


burn in spite of their dilution with nitrogen. The 
practical question arising from these investigations 
is, can anything be done forthe men who are in the 


pit during an explosion or fire to prevent the loss of 
their lives ? 
It seemed pretty clear to Dr. Haldane that if means 
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could be provided to enable the men a put to keep 
alive in after damp fer even a very short time, such 
as tWeoty minutes, they might all simply walk out to 
the neighborhood of the shafts, where there is usually 
abundance of fresh air, within a very few minutes. 
The direet way may be bloeked by falls, but there is 
generally some way open, for the return air ways, at 
any rate, usually escape the explosion. For a man to 
live in after damp, he uwust first be supplied with oxy- 
gen To keep him alive for an hour while eXerting 
himself in making his escape would probably require 
about 60 or 70 liters of oxvven. This quantity can be 
compressed into a steel bottle of half liter, or less than 

pint capacity, The oxygen so compressed would 
about 6d., and can be readily obtained An ap 
paratus for economically breathing this oxygen and 
for keeping out any poisonous substances present in 
after damp wouk J also’be necesss ary. Dr. Haldane gives 
a description of such an apparatus designed by him- 


self. 
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